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FOREWORD 


Men are but children of larger growth 
Dryden 


N THE Foreword to Volume I on Nutrition and Chemical 

Growth in Childhood, Dr. Freund expressed the thought that 
the work of Dr. Icie Macy Hoobler and her collaborators estab- 
lished a mosaic for those who would visualize early chemical 
changes dealing with growth and development, and Volume II 
extends this mosaic into a more complete pattern. 

Far, far too long has the subject of growth and development 
occupied a place of “‘scientifie obscurity’; only within recent 
years has this been approached from a thoroughgoing intelligent 
and scientific aspect. No longer can so important a subject as 
growth and development be ignored; it occupies too important a 
place in the ultimate body economy. 

Until quite recently most of our knowledge of growth and de- 
velopment was obtained from animal experimentation and it is 
not always easy to transfer knowledge obtained from such ex- 
periments into human equivalents. Dr. Macy Hoobler and her 
associates, in their first volume added enormously to our knowl- 
edge of growth and development in the human being. In their 
investigation they sought to obtain the greatest possible amount 
of accurate information about this subject. While some isolated 
reports of many of the separate phases of the investigations of 
growth and development had been published, it was not until 
the appearance of their studies in collected form that any com- 
prehensive coordinated studies on nutrition and chemical growth 
in childhood were available. 

Through fortuitous circumstances and cooperative efforts they 
were able to investigate the many body processes of a group of 
children of different ages over a long period of time and to pre- 
sent in detail some of the physiological occurrences at various age 
levels in the lives of normal children. 

It was their intent in Volume II to make a detailed interpreta- 
tion of these various studies. However, as their work progressed 
on this second volume it was apparent that a single additional 
volume could not include all of the data and a full interpretation 
of the original results.-Therefore, they resolved to publish in this 
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second volume all the facts which they had observed in this ex- 
tensive study over a period of years. The publication of these 
facts in their entirety it was thought would be helpful to worker 
in various fields of nutrition and chemical growth in childhood. 
They have emphasized the fact that these studies were not pro- 
jected with the sole thought of determining food requirements, 
although during the course of the investigation valuable infor- 
mation was obtained on this subject. It is particularly appropri- 
ate that this information be made available to a world which at 
this time finds itself at the end of a prolonged and devastating 
war not only depleted in its moral status but hopelessly deficient 
in adequate nutritional requirements, and any modicum of 
knowledge which might be useful in such a catastrophe is doubly 
welcome. 

The recent statement by the National Draft Board that 30 per 
cent of all those examined for the draft were rejected for physical 
defects, and that the percentage of rejection was lower in the 
younger age groups and higher in the higher age groups, reaching 
as high as 49 per cent for registrants between the ages of thirty- 
four and thirty-seven, is a sad commentary on our boasted 
wealth and industry. Any information which would lead to a 
correction in future years of so glaring a defect is weleome. While 
our knowledge of the whole complex phenomenon of growth and 
development is woefully deficient, this timely publication of 
Dr. Macy Hoobler and her co-workers adds greatly to our knowl- 
edge and has given us a mighty push along the road from the 
unknown to the known. Fortunately, her work has not been 
hampered by lack of funds and she had been ably assisted by the 
intelligent, cooperative support of a band of loyal workers. The 
compilation of this imposing amount of material does not have 
that imperfection which is so often found in works which have 
had many collaborators. Aristotle says that “he who sees things 
grow from the beginning will have the finest view of them.” 
While Dr. Macy Hoobler and her collaborators have not had this 
all Important opportunity, they have taken a segment of child- 
hood during its active growth and development and have an- 
alyzed its every feature, making use of all of the available means, 
namely clinical, anthropometric, chemical, spectrographic and 
roentgenologic, and since climate itself plays such an important 
part In growth and development, that, too, has been taken into 
account in the interpretation of results. 
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These important investigations and their publication have 
been made possible through the munificent and unparalleled 
gift of the late Senator James Couzens and the wise guidance of 
the splendid Board of Directors which was chosen to administer 
the Fund. We await with considerable interest the publication 
of the subsequent Volume III—Jnterpretation. 

LAWRENCE REYNOLDS 
Detroit, Michigan 





PREFACE 


HE purpose of these studies was to obtain the greatest pos- 

sible amount of accurate information about the growth and 
development of a few normal children, under conditions compar- 
able with those of a healthy home environment. Isolated investi- 
gations of many of the separate phases of the studies have been 
more extensive than ours, but, until now, no comprehensive, co- 
ordinated investigation of nutrition and chemical growth in 
childhood had been published. Through cooperative effort, in- 
volving a majority of the sciences dedicated to promoting healthy 
and happy living, we have been enabled to present data which 
permit study of the results of many body processes of a group of 
representative children of different ages and of some of the chil- 
dren at different stages of growth and development. 

In assembling Volume I of Nutrition and Chemical Growth 
in Childhood we were faced with the necessity of presenting in 
detail the exact conditions under which the studies were con- 
ducted and the methods by which observations were made, 
samples obtained and analyzed, and data calculated. With these 
descriptions we were able to include average values demonstrat- 
ing some of the physiological occurrences at various age levels in 
the lives of normal children. In the Preface to Volume I we stated 
“Volume II, Interpretation, will consider the nutrition and growth 
of individual children and will emphasize the synergic and cumu- 
lative aspects of nutriment assimilation and the chemical com- 
position of growth.” Also, we called attention to the lack of com- 
prehensive studies in this field and to the incongruity of the con- 
ditions under which the values reported in the literature have 
been obtained. 

As work proceeded on the second volume it became apparent 
that a single tome could not include all of the data and a full in- 
terpretation of the original results. In the course of the studies 
over 6000 five-day balances were determined, approximately 
18,000 analytical values for intake, urine and feces. In addition, 
thousands of other data represent the coordinate phases of the 
investigation. The calculated data necessary for a comprehensive 
interpretation of the results outnumber the “original data” 
several times. 
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We have been acutely aware of the possibility that new 
discoveries, new techniques, and new methods of analysis, may 
in time permit additional interpretation of the data. For many 
years we have recognized the broad range included in “nor- 
mal variation’ between individuals and in the same individ- 
ual at different times. Frequently, the condensation of data 
required for publication of experimental results has withheld all 
opportunity to study these changes which portray the internal 
dynamics of the body as the entire structure progresses through 
a more regular course in time. Also, the nutritional catastrophe 
with which man has confronted his own civilization has cre- 
ated an immediate, urgent need for every bit of information 
which might contribute to the recovery of vigor and physical 
fitness by the people of many nations. For these reasons we 
have compiled the original values obtained during the studies 
and present them, alone, within these covers. In Volume I, 
Evaluation, average values were given for copper, manganese, 
nickel and zinc in intake, urine and feces, as determined by the 
polarographic methods given in that volume. The polarographic 
results have been tabulated in this compilation but in addition, 
all of the samples available now have been analyzed by spectro- 
graphic methods. 

As the materials for this volume assumed final form, Julia 
Outhouse Holmes, Ph.D., was invited to include the original 
balance data obtained under her direction in the Department of 
Home Economics, University of Illinois. Dr. Holmes and I 
worked together at the University of California. She was my 
first assistant and coworker in establishing the Laboratory and 
its program, when it was a part of the Merrill-Palmer School and 
the Children’s Hospital of Michigan. At that time we were 
greatly encouraged by the interest shown in our work and the 
courtesies extended to us by the staff of that Hospital, especially 
Dr. B. Raymond Hoobler, at that time Medical Director, and 
ae bate ek A. Rogers, Superintendent. Through the interest 

S 18 representative of many of the local medical groups, 
we were privileged to attend their discussion groups and meet- 
ings and “make rounds’’ with them, gaining an understanding 
er pe and hospital practices which has been of lasting value 

1S. 
on popes ae of that period stimulated 
st : salth and development and we planned 
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studies which would start at the beginning—with the human 
mother during pregnancy and lactation—and which we hoped 
would contribute to better understanding of the processes of 
normal growth and development and the influence of disease. 
Out of this planning grew the studies of Nutrition and Chemical 
Growth in Childhood and, at the University of Illinois, Dr. Holmes 
conducted studies of the nitrogen, calcium and phosphorus me- 
tabolism of preschool boys and girls. The data have been in- 
cluded as a separate section of this volume and greatly enhance 
its value as a reference, since the children studied were much 
younger than those who cooperated with the Research Labora- 
tory. 

In addition to the studies of the metabolism of normal children 
we have had opportunities to study the utilization of food sub- 
stances under several abnormal conditions. The results of in- 
vestigation of a case of osteopsathyrosis and one of ununited 
fracture stressed the need for values obtained with normal 
children. When a case of ideopathic lipemia was admitted to the 
Children’s Hospital of Michigan, mineral balances were obtained 
with the child on both low- and high-fat diets. Two years fol- 
lowing the hospital studies the same child was studied simul- 
taneously with the group of normal children who participated 
in the third study of nutrition and chemical growth in childhood. 
Partial reports of the results of these investigations have been 
published, but because the data illustrate the essentiality of 
standard values in estimating deviation from the normal, and 
demonstrate the practical application of the procedure with 
medical patients, we have given them in detail in the Addenda 
to this volume. 

Concurrent with the studies of mineral metabolism in child- 
hood our research staff has conducted extensive studies of the 
blood in health and disease. The subjects of the investigations 
of nutrition and chemical growth were the ‘‘normal controls”’ 
for studies of the blood during anemia, hemophilia and throm- 
bopenic purpura. “Sick controls,’ children who were hospital 
patients because of ailments which presumably would not in- 
fluence the blood picture, also were included in the studies. These 
data were published in several papers, but because they contrib- 
ute some additional information about the group of normal 
children and provide a comparison between “normal” and “sick” 
control subjects, they also have been included in the Addenda. 
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In preparing the copy—it can hardly be called manuscript— 
for this book we have avoided any discussion of the significance 
of the various results. Our prime endeavors have been for accu- 
racy and completeness. We have spent many years in intensive 
labor to get the facts. Thus, we have included all the facts, though 
some will be helpful to only a small fraction of the workers inter- 
ested in nutrition and chemical growth in childhood. However, 
portions of the data will be useful to workers in various special- 
ized branches of science. In addition, educators may find illus- 
trative material for classroom teaching and data suitable for 
thesis projects when complete laboratory facilities are not avail- 
able. In striving for accuracy, completeness and usability, nice- 
ties of style and appearance have frequently been sacrificed. 
Except for the few exceptions in which enhanced usefulness 
outweighed all other considerations we have omitted calculated 
values, with the conviction that other students will find the 
original data in their entirety more valuable than any derived 
values which might have been included by sacrificing complete- 
ness. Volume III of this series will contain the interpretation 
based upon our calculations with the data. 

In addition to their intrinsic value the data in this volume pro- 
vide conclusive evidence of the necessity of maintaining broad 
concepts of human growth and development in any considera- 
tion of corrective or preventive nutritional procedures, indicat- 
ing the wide range of response which must be accepted as “‘nor- 
mal.’”’ The scope of the observations and determinations em- 
phasizes the possibilities inherent in close cooperation and collab- 
oration between members of many branches of the medical 
profession, research workers and agencies whose primary func- 
tion is social service. Many research projects would be facilitated 
by the cooperation of such organizations as The Methodist 
Children’s Village, where our studies were conducted, and the 
Cunningham Home, where the University of Illinois studies were 
carried on, and many such organizations, no doubt, would be as 


eager as these two were to participate in a major contribution to 
science. 





rh . ~ 
rhe data from the spectrographic analyses for iron, manga- 
nese, copper, aluminum, lead and tin in food and feces were ob- 


baer by James K. Brody, M.S., of the Research Laboratory 
staff, , 
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Additional assessments of skeletal maturation according to the 
Todd technique were made by S. Idell Pyle, M.S., Research 
Associate, Department of Anatomy, Western Reserve Univer- 
sity, Cleveland. 

The endocrinological examinations reported in this volume 
were made by Robert L. Schaeffer, M.D., W. L. Brosius, M.D., 
and K. A. Sharp, M.D., Detroit. 

The roentgenograms of the children’s jaws were procured in 
connection with an orthodontia study by Samuel Lewis, D.D.S., 
and Douglas J. Jamieson, D.D.S. We are indebted to Haven F. 
Doan, D.D.S., for assistance in arranging and checking the films 
before publication. 

The estimations of saliva culture activity were made by 
Marshall L. Snyder, Ph.D., Hygienic Laboratory, University of 
Michigan. 

Critical reproduction of roentgenograms is always difficult. 
The films shown in this volume were obtained over a period of 
fourteen years and the minimal losses in detail between the orig- 
inal and the printed engravings are attributable largely to the 
efforts of Frank N. Russlander, medical photographer, Harper 
Hospital, Detroit, who made the actual size photographs which 
were used by the engraver. 

Icte Macy Hoosier 
Detroit, Michigan 





CON TEN TS—Volumes I and II 


VOLUME I 


Foreword . 

Preface . : 
List of Illustrations : 
List of Tables . 


. Introduction . 
- General Considerations in Metabolic Balance Studies . 
. Organization of an Extensive Metabolic Investigation . 
. Satisfying Appetite and Meeting Recommended Dietary 


Allowances 


. Some Physiological A Aspects of Digestion and Excretion 
. Some Chemical Aspects of Digestion and Excretion . 


VII. Energy Metabolism in Childhood. 
VIII. Metabolic Balances . 
IX. Hematochemical Studies. 
X. Methods 
Food, Urine and Feces 
Cytometri ic and Hematochemical . 
olarographic ; 
Compilation and Tr eatment of Data 
References Cited . . . 
Publications of the Research Labor ratory, ‘Childr en’s Fund 
of Michigan . 
Author Index 
Subject Index 
VOLUME II 
Foreword . 
Preface . 
Introduction. 


Data for normal children, obtained by the Research Laboratory 


of the Children’ s Fund of Michigan 


yh oc cit en, Se ore eee eas ae _ 
Herbert . Ses eat Ban tein or ne Re, oe ee 
Jimmy . 

Barbara. 

Billy . 

Bobby 


Frank. . 
Phyllis . 


Betty. 
Jean . 


Maynard 
Charldine . 


xli 


132 
151 
207 


234 
304 
338 
364 
382 


401 


409 
417 


XXxl1 


. XXXV 


433 


441 
543 
635 
725 
810 
878 
960 


. 1049 
LL ie 
i Ss 
. 1230 
. 1242 


xlii CONTENTS 


Josephine . 
Robert . 
Shirley . 
Paul . 
Calvin 
Norman. 
Ronald . 
Virginia. 
William . 


Supplement 


Data for normal children, obtained by the Department of Home 
Economics, Agricultural Experiment Station, College of 
Agriculture, University of Illinois 


Preface . canes 
Procedure and methods . aa 
Mae . 

Mary. 

Judy . 

Paton. 2 

Peggy. . 

George . 

A Va: es R 

DeWayne. . 

Orville . 

Clarence 

Steve . 

Birch . 


Addenda 


Comparative values for abnormal children, 
Research Laboratory of the Children’s Fund of Michigan 


Osteopsathyrosis (M.F.). 
Ununited Fracture (D.B. ‘i. 
Lipemia (R.B.). 


Hematochemical Studies of the Blood j in ‘Health and Disease. 


Epilepsy 


Index 
Subjects and names, Volumes I and II 


obtained by the 


Page 


. 1252 
. 1261 
. 1270 
. 1278 
. 1286 
. 1293 
, L297 
, 1299 
. 1301 


INTRODUCTION 


N VOLUME I of this series the children who took part in 

more than one investigation were considered as different in- 
dividuals in each study and data were presented as averages for 
the various age groups. Of the 21 boys and girls, one (Donald) 
participated in all three studies and six others (Billy, Herbert, 
Frank, Bobby, Barbara, Jimmy) cooperated in the second and 
third investigations. In Volume II all of the data for each child 
have been kept together but are separated with respect to the 
different studies by designation of the child’s age at the start of 
the investigation. Different metabolic balance periods are dis- 
tinguished by the month and date of the first days of the periods. 
With observations obtained at intervals during several years, 
both ages and dates are given. 

Any expectation that 10 healthy children and four adults could 
live together and carry on the rigid experimental regime of these 
studies for as long as eight months without some physical and 
emotional disturbances would be overoptimistic. Such disturb- 
ances were kept at a minimum, however, by the efforts of a staff 
of calm and efficient supervisors and by the fortuitous environ- 
mental circumstances which permitted the use of a cottage at 
the Methodist Children’s Village (p. 45). Occasionally, one of 
the children acquired a slight cold or had some other minor dis- 
turbance. These have been noted in connection with the medical 
histories of the children. There were a few emotional upsets 
arising from conflicting personalities and competition among 
the children. These were easily controlled by the staff but they 
have been referred to in some of the sections which present the 
psychological characteristics of the children. 

Of the data obtained from over 600 five-day balance period 
studies, values from few periods were discarded owing to illness. 
Where such values are missing from the tables, footnote refer- 
ences have been included. In rare instances minor disturbances 
were portrayed in the analytical values for a balance period, 
although they had not interrupted the collection of samples. 
These values were omitted from the averages given in Volume I 
but are shown in the tables of this volume in italic type and addi- 
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tional information is included in the case histories of the children. 

Occasionally, a value for a specific determination is missing 
from one of the tables. Two factors have been responsible for 
this small number of missing values: (1) accidents in which sam- 
ples were lost through breakage, during collection of excreta by 
the children; (2) lack of sufficient sample material for all of the 
determinations. When a value for food, urine or feces was missing 
from a balance the corresponding values were not considered in 
compiling the averages given in Volume I, i.e., if a value for urine 
was missing, the food and feces values for that period were ex- 
cluded from the averages. All balance data omitted in averaging 
are shown in italics. 

In addition to the data procured during the balance studies, 



































TABLE 123 
ANALYSES OF INDIVIDUAL Foops 
Values per hundred grams of edible portion 
Number LIGNIN CELLULOSE 
FOOD of 
] 
Ce 4 ain Min. Max. Mean Min. Max. 
mg mg mg. mg mg mg 
Apple, not peeled 2 170 136 203 514 460 568 
Banana, peeled 3 416 344 462 153 60 234 
Beef 2 
Bread, white 3 71 68 76 92 0 275 
Bread, whole wheat 3 451 290 592 627 470 740 
Butter 3 
Cabbage 3 87 60 104 531 504 552 
Carrot 3 97 64 114 676 608 784 
Cheese (Velveta) 4 
Corn flakes 3 184 jg By 223 599 453 757 
Egg 2 
Gelatin 2 
Graham cracker 3 299 178 433 460 264 567 
Honey 3 
Lettuce 3 83 80 84 367 ; 
Milk, fluid 5 a I 
Milk, evaporated 2 
Orange juice, fresh 2 | 
Peanut butter 3 95 36 212 323 100 600 
Peas 3 65 48 84 2049 1856 2340 
Potatoes, peeled 9 31 if 72 246 0 417 
Spinach, canned 1 128 128 128 286 286 O86 
Tomato juice, canned 2 8 7 10 126 110 143 
Shredded wheat 1 797 797 797 1650 1650 1650 
* 1 sample £7 
+ 2 samples ee 20 rea $e 
+ 3 samples * 5 samples 
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other measurements, medical examinations, clinical and labora- 
tory determinations were carried out in the intervening years 
and in the years after Study III was completed. These supple- 
mentary observations were contingent upon the accessibility of 
the subjects and the facilities available. All available information 
which might contribute to a proper evaluation of the children’s 
personalities, mental abilities and physical characteristics has 
been included in the recapitulations for the children. 

Since many attempts have been made to correlate various 
processes of human beings with weather conditions, the official 
weather reports for the Detroit area were obtained for the months 
during which the three studies were conducted. These reports 
are summarized in Table 126. 







































































TABLE 123 
ANALYSES OF INDIVIDUAL Foops 
Values per hundred grams of edible portion 
- COP- MANGA- ney ae 
HEMICELLULOSE CARBON IRON ae aan ) 
Mean! Min. | Max. | Mean | Min. | Max. | Mean | Min. | Max. | Mean | Mean | Mean | Mean 
mg. mg. mg. gm. gm. zm. még. mg. mg. mg. mg. mg. mg. 
200 197 203 5.4f 5.2 5.5 .099*| .099 .099 
125 105 154 8.7f 8.7 8.7 .298*| .298 298 
22.0 3 A a SP i 
494 444 534 | 27.6 27.2 | 28.0 
1362 | 1060 | 1723 | 28.4t | 28.0 | 28.8 
69.0 Coy Bey Ae 7 Nir 
385 360 428 2.4f 2.4 2.4 
517 368 682 4.1 4.0 4.2 
30.0 28.5. | 31.5 
366 327 430 | 37.8f | 37.3 | 38.3 
12.8 12.6 |} 12.9 
43.3 43.3 | 43.3 
741 383 | 1056 | 36.6£ | 31.7 | 40.8 
28.7 28.0 | 29.3 
242 215 260 207 2.0 2.0 
6.2# 5.8 6..7 .074 .028 | .232 .074* .002* 70135) .2381* 
-124 .119 128 
5.2 5.2 6.2 .080 | .080 | .080 
762 531 931 | 49.1£]| 43.8 | 52.5 
707 | 548 | 944 | 10.0%| 9.2 | 10.8 
110 33 273 7p (ae 7.6 8.0 | 1.153*/1.153 |1.153 .492* .084* 1.526* 
142 142 142 979 .979 .979 
34 27 42 rey) 2.2 2:2 
3473 | 3473 | 3473 
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ANALYSES OF INDIVIDUAL Foops 
Values per hundred grams of edible portion 





























Number NITROGEN FAT 
FOOD of ————————— 
samples Mean Min. Max. Mean Min. Max. 
gm gm gm gm gm gm 
Apple, not peeled 5 040* 040 040 0.88t 0.30 1.45 
Banana, peeled 14 126£ 100 165 0.24f 0.13 0.39 
Beef 2 3.141* 3.141 3.141 8.06 1.18 14.93 
Bread, white 2 1.560* 1.560 1.560 1.36 1.34 1.38 
Bread, whole wheat 2 E67 1.580 1.774 1.51F 0.98 2.50 
Cabbage 1 212 212 s2i2 12 12 12 
Carrot 1 100 100 -100 16t 12 20 
Cheese (Velveta) 2 3.050 2.950 3.155 19.90 18.50 21.30 
Corn flakes 2 1.140* 1.140 1.140 25 20 30 
Egg 2 1.698* 1.698 1.698 v.02 7.28 7.36 
Gelatin i 16.200 16.200 16.200 
Graham cracker 2 1.125: 1.011 1.239 4.34 3.86 4.83 
Honey 1 
Lettuce 1 136 .136 136 
Milk, fluid 25 500|| 468 535 3.45§ $23 3.60 
Milk, evaporated 5 970T .960 980 
Orange juice, fresh 1 150t -133 166 
Orange juice, canned 2 
Peanut butter 2 4.638 4.525 4.750 45.20 44.10 46.20 
Peas 2 1.096 1.064 1.124 .44f -32 56 
Potatoes, peeled 8 .348t .328 .368 10° .07 1.53 
Spinach, canned 3 289* . 289 289 
Tomato juice, canned 1 133 133 133 
Number MAGNESIUM POTASSIUM 
FOOD of . a a 
samples Mean Min Max Mean Min Max 
mg mg mg mg mg mg 
Apple, not peeled 5 8 6 8 125 106 149 
Banana, peeled 14 33 26 41 387 330 427 
Beef 2 13 8 18 290* 290 290 
Bread, white 2 28 28 28 107 104 110 
Bread, whole wheat 2 67 64 70 203 190 216 
Cabbage 1 12 12 12 160 160 160 
Carrot 1 18 18 18 320 320 320 
Cheese, (Velveta) 2 15 5 25 255* 255 255 
Corn flakes 2 37 27 47 98 93 103 
Egg 2, 2 0 4 120 104 136 
Gelatin 1 
Graham cracker 2 62 61 64 384 350 419 
Honey 1 
Lettuce 1 12 12 12 172 172 172 
Milk, fluid 25 il 8 13 1489 136 161 
Milk, evaporated 5 25 23 27 294 288 300 
Orange juice, fresh 1 11 11 11 187 187 187 
ta ee canned 2 in 9 14 192 132 253 
hc utter . aha 175 181 694 688 700 
Potatoes, peeled 8 “m ce m co aoe nn 
Sitiach peearie 3 re = = — a 
Tomato juice canned 1 = of hi a -— 
re 10 10 10 225 225 225 
1 sample 11 samples 27 . "4 
{ : vat i } 24 samples } % So 


6 samples $ 13 samples 
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ANALYSES OF INDIVIDUAL Foops 
Values per hundred grams of edible portion 


















































ENERGY CALCIUM PHOSPHORUS 
Mean Min. Max. Mean Min. Max. Mean Min. Max. 
Cal. Cal. Cal. mg. mg. meg. mg. mg. mg. 
55* 55 55 6 5 6 13 9 18 
86t 84 88 5 4 8 28 15 34 
184 100 267 10 7 14 148 134 162 
290 278 302 60 : 60 60 114 104 124 
283t 256 308 64 62 66 217 204 230 
24 24 24 44 44 44 16 16 16 
43t 40 46 26 26 26 30 30 30 
350 335 365 565 530 600 875 810 940 
384 380 387 vé 7 * 42 30 53 
146 140 152 42 39 44 165 162 169 
467 467 467 
372 336 408 46 42 50 157 150 164 
293 293 293 
24 24 24 16 16 16 20 20 20 
70§ 67 74 1184 107 123 90 84 97 
253 252 256 209 192 214 
40 40 40 11 i 11 15 15 15 
12 8 15 24 18 29 
632 625 638 28 25 31 341 338 344 
96ft 80 108 22 20 24 114 108 120 
76 65 100 8 3 13 60 50 75 
53 48 58 344 289 404 
20 20 20 3 3 3 17 17 nh 
SODIUM CHLORINE SULFUR 
Mean Min. Max. Mean Min. Max. Mean Min. Max. 
mg. mg. mg. mg. mg. mg. mg. mg. mg. 
2 1 4d 2 0 5 4 4 5 
5 2 at 110$ 36 262 8 if 9 
70 50 90 63 51 75 162 150 173 
601 558 644 843 804 882 116 112 120 
601 588 614 857t 792 900 126t 118 136 
24 24 24 64 64 64 
58 58 58 144 144 144 Wh 16 18 
1440 1290 1580 1122 995 1250 178 170 185 
1120 1100 1130 1633* 1633 1633 115 110 120 
128 92 163 124* 124 124 155 127 183 
467 467 467 
670 594 TAT 516 489 544 116 103 128 
13 13 13 
16 16 16 12 12 12 
509 44 61 1084 92 141 309 24 36 
138 130 147 224 202 271 68 62 72 
6 6 6 8 8 8 
4 4 5 6% 6 6 6* 6 6 
384 356 412 616 594 638 225 225 225 
98 96 100 187} 104 336 41ft 36 44 
34 18 63 41 32 50 
378 373 386 460T 446 473 
255 255 255 387 387 387 13 13 13 
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TABLE 125 
VITAMIN C ContTeNT oF Foops 











Foods and Conditions of Analysis 





FRUIT AND VEGETABLE JUICE ; 
Orange Juice, fresh, extracted with glass utensils, strained through cheesecloth. ... 
Orange Juice, fresh, refrigerated............+---.008- bigeenreeresnes Biot Sole ciass 
Orange Concentrate, ‘‘Sunfilled,’”’ diluted 1 to 7, 1 hour in ice box after dilution... 
Orange Concentrate (method of preparation not known), undiluted...........--- 
Tomato Juice, canned, } hour after opening... . 0... eee eee eee rere eee etre eneee 
Tomato Juice, canned, a few hours after opening....... eww nye. eluant me pee ee eee 
Tomato Juice, home canned, open kettle method, immediately after opening...... 
Tomato Juice, home canned, 27 hours after opening... ..-. +--+ 00+ seer eee es eeee 
Lemon Juice, fresh, extracted with glass utensils, strained through cheesecloth. ... 
Lemon Juice, fresh, after two days in covered dish in ice box........--+s+++e5+: 

FRUITS 

Apples, cooked (1 hr.) to applesauce and in ice box overnight..........++++++++: 
Applesauce, canned, } hour after opening..........cees cece eee r eter ence rerece 
Orange Sections fresh, 1 sample stood } hour.........-scecesscceeseecsercsors 
Tangerine Sections, fresh, + hour after peeling... .....-- +. see seer eee eect eeeee 
Strawberries, canned, ‘‘De] Monte,’’ 1 hour after opening ........--.-..-e0+eee0% 
Strawberries, canned, ‘‘Bonnylass,” 1 hour after opening........--.-++0+++eee0% 
Strawberries, canned, ‘‘Bonnylass,”’ 2 hours after opening........-.--++-s+ee005 
Raspberries, canned, ‘‘Premier,”’ 1 hour after opening............--++e+eeeeeees 
Prunes, dried. St@weds.. vice mona arate eras he rte dhe trans pee, ole eh casra tee cue teres eietetotetcem tetera 
Royal Anne Cherries, canned, ‘‘Signet,’”’ 1} hours after opening.........-..-.--- 
Dokay. Grapes seeded. .:2 5 aia:» <te's dole Sisiels Bhai win ole nates einindaih arte acto eis ake e 
*Fruit Salad (canned pineapple, 47 gm.; raw apple, 6 gm.; Royal Anne Cherries, 
11 gm.; banana, 4 gm.; fresh orange, 16 gm ; canned peach, 9 gm.; mixed juice, 7 gm.) 
Fruit in jello (peaches, canned, stood 1 day, 35 gm.; raspberries, canned, stood 1 day, 
20 gm.; strawberries, canned, stood 2 can 15 gm )\iicce Song ao ee ks 
VEGETABLES 
*Potato, baked 
POCO; DEKGUIE otc ccs sak hie Cae ee cele Wate EES tale Or ee ees 


Brey ae peh boiled, immediately Biter cooking. «0.00.0 0s s+ oc das cose ae ee sue 


et 


o,8® 0 ow Wn ee erecn € 86 phndim tere 00 61 4 othe Se les 
Pe ee ee ee ee 
Pee ee eee 


Relish Plate (15 gm. lettuce; 25 gm celery; 15 gm. pickle; ive; i 
1 : ; 5 ~ . pickle; 15 gm. olive; 3 gm. pimento) 
Relish Plate (25 gm. celery; 20 gm. lettuce; 15 gm. sweet pickle; 15 as olive; 
Bis Pimento) Soe aae eae ee eee Seat eee cee ne 
RAGIAN «Sa avis anny wieret aie aha Ee eh a ee 
SOUPS AND BAUGHS UCIT nes Saag ee tenner earn 


Tomato sauce, unknown brand from o i ital i 
; pen bottle in hospital ice box 
oe unknown brand from open bottle in hospital ice box.................. 
ees Ae dad Pahoa ey 8 pone pene Share +cream) } hour after preparation. . 

u res. i i i 

preparation... beige sai SLC eicLy hac aah ate eee 
Team Asparagus Soup (Gerber’s strained +milk +cream) 4} hour after pre yaration| 
wie Tomato Soup (tomato juice +milk +cream) } hour after pteparation ; 
Steak, fried 
*Chi 


Hoare white meat, heated in skillet with a little water 











* Pp : ‘ . 
Prepared in hospital kitchen and sampled at time of serving. 


Samples 


number 


12 


2 


Poe ee ee ee re et ek ed dd a el el el 


— wre se — ~~ bo 














Vitamin C 
(mg./100 gm.) 
min. | max. | mean 
47.2 | 65.5 | 55.7 
33.2 |45.4 40.6 

39.0 
9.9 | 31.6 | 22.5 
15.0 
13.6 | 14.9 | 14.2 
5.3 5.5 5.4 
3.5 
37.1 | 58.6 | 46.9 
26.0 
0.8 
0.5 
33.5 | 36.0 | 34.8 
37 .2 
31.3 
13.6 
15.0 | 28.5 | 21.8 
4.9 6.0 5.4 
1.5 2.4 2.1 
4.7 
2.9 
9.0 
6.7 
5.3 
7-4 P1506 | Ti.3 
pS Ey 4 
12.7 
4.7 
0.05 
6.6 
4.2 
3 3.1 2.2 
0.2 
2.6 7.8 5.2 
a 
2.3 5.0 3.9 
2.9 
14.7 | 15.2 | 14.9 
14.9 
18.2 
11.0 
12.2 
5.3 
2.9 
2.6 
Ae | 
13.0 
12.3 | 17.4} 14.1 
0.7 0.9 0.8 
2.8 8.0 5.4 
1.2 
re 4. 3.3 
0.0 
1.0 
0.0 
36.6 
1.9 
1.7 
; 1.4 
0.1 | O.17) O14 
0.9 1.1 1.0 
1.1 
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WEATHER DATA FOR TIME OF STUDIES* 











ese lant tela adi AVERAGE RELATIVE 


HUMIDITY (per cent) 





AMeGuths AVERAGES OF DAILY FOR MONTH DAILY RANGE 
Maxi- Mini- Maxi- Mini 
Means ae 
Rae Ey  REORRLON Ce IS i RC Greatest} Least |8A.M.| Noon |8 P.M. 




















DURING THE MONTHS IN WHICH STUDY I WAS CONDUCTED; STARTING MARCH 24 


March 29.8 36.2 23.4 58 5 21 3 81 80 75 
April 44.3 53.3 35.3 73 25 27 4 74 71 62 
May 59.6 69.5 49.8 88 36 32 8 75 68 65 
June 70.3 79.5 61.1 89 46 26 13 71 64 58 


DURING THE MONTHS IN WHICH STUDY II WAS CONDUCTED; STARTING SEPT. 30 


October 51.4 61.6 41.1 80 28 32 11 80 53 66 
November} 39.9 45.5 34.3 62 19 27 1 84 76 80 
December | 25.0 29.6 20.3 48 5 18 2 88 80 84 
January 21.6 27 .6 15.7 46 —6 24 3 86 77 74 
February 16.0 25.0 Vek 50 -9 39 9 85 73 80 
March 37.6 45.4 29.7 67 10 28 6 79 62 70 
April 42.3 49.8 34.8 74 21 34 7 76 59 69 
May 62.8 74.4 51.2 90 37 38 14 67 44 52 





DURING THE MONTHS IN WHICH STUDY III WAS CONDUCTED; STARTING SEPT. 18 


en ne eee U EEUU ESEIEE SEINE EEE ESSESSSSEEY Gln 




















September| 65.9 Tice 54.5 100 39 35 12 83+ 52t 63§ 

October 52.9 62.8 43 .0 89 29 29 8 82+ 55t 64§ 

November | 38.9 46.8 31.0 65 21 25 6 83+ 61t 728 

PRECIPITATION (INCHES) DAYS WITH 
eT TOTAL 
Total Days SUN- 

eet non- | with more than , Dense Thun- SHINE 
Total Fi Frost Hail Sleet der 

nating |-_—_— fog (hours) 


snowfall} 0.01 | 0.25 


nS Soe 


DURING THE MONTHS IN WHICH STUDY I WAS CONDUCTED; STARTING MARCH 24 


March 2.15 17 14 3 0 0 1 0 2 124.9 
April 2.08 2.1 9 3 4 0 0 0 0 234.9 
May 5.42 0 12 5 2 0 0 0 9 277.1 
June 1.35 0 6 3 0 0 0 0 4 289.1 


SN ee ee ae 
DURING THE MONTHS IN WHICH STUDY II WAS CONDUCTED; STARTING SEPT. 30 





October 1.24 trace 10 2 0 1 2 4 1 194.8 
November | 3.43 0.2 14 5 0 0 0 0 0 60.5 
December 1.66 8.9 16 3 0 0 1 3 0 87.8 
January 1.48 10.1 16 1 0 0 3 1 0 53.2 
February 2.62 14.7 15 4 0 0 1 3 0 142.5 
March 1.28 a Ay 10 2 0 0 0 0 1 203 .7 
April 3.61 12 18 2 3 0 1 1 2 178.9 
May 0.97 0.0 7 1 1 1 0 1 4 324.9 





DURING THE MONTHS IN WHICH STUDY III WAS CONDUCTED; STARTING SEPT. 18 








September| 2.70 0.0 10 3 0 1 0 0 : 249.9 
October 1.66 trace 14 3 2 0 0 0 2 181.9 
November | 0.57 trace 6 0 0 0 1 1 0 134.9 


* Compiled from the Monthly Meteorological Summaries published by the U. S. Department of 
Agriculture Weather Bureau, Detroit, Michigan. 
7:30 A.M. 
1:30 P.M. 
§ 7:30 P.M, 


440 NUTRITION AND CHEMICAL GROWTH 


In presenting this compilation it has been necessary to group 
all of the information upon each child in a separate section. The 
disadvantages of the procedure to the person interested in a 
specific value for all the children are obvious. To simplify the 
task of the research worker or student who wishes to extract com- 
parative data from this collection, Volume II has been made 
contiguous with Volume I. The numbers designating pages (both 
Roman and Arabic), illustrations and tables are in continuous 
series throughout the two books. Likewise, in the index to this 
second volume, both volumes are covered. 

During the course of Study II an opportunity arose to investi- 
gate the metabolic responses of the children to endocrine hor- 
mone supplements indicated by the ‘‘endocrine type” classifica- 
tions of the children. The children were classified by an endo- 
crinologist by means of physical examination records, personal 
physical examination, basal metabolism records, and the osseous 
development shown by the roentgenograms of various bone 
joints. Appropriate amounts of the endocrine preparation indi- 
cated by the child’s “endocrine type’? were given each child 
during four 5-day balance periods which were preceded and 
followed by three balance periods in which no changes in diet 
were made. The amounts of the preparations given are listed in 
footnotes to the tables showing food intakes. 


DONALD 


Donald’s father was American-born of Irish-German parents. 
His early life was somewhat stormy but he completed the eighth 
grade at 16 years of age. The father’s medical record was essen- 
tially negative. The paternal grandfather died of typhoid fever 
when 23 years old, the grandmother died of cancer of the stomach 
when 39 years old. 

Donald’s mother was of Irish extraction. Her mother and 
father died of apoplexy and heart failure, respectively. The 
records show no evidence of epilepsy or insanity in the family. 
She was married in 1923 and the first child, a son, was born in 
1924. In the interval before Donald’s birth, in 1927, a girl was 
born who, after six weeks, died of gastritis. Shortly after Donald 
was born the parents separated, the mother retaining control 
of the two boys. 


Medical History 


Donald was born in a hospital, July 10, 1927. The mother 
labored for less than 11 hours and was given some ether 20 min- 
utes before the spontaneous delivery. The infant weighed 8 
pounds and after a marked loss during the first 24 hours, gained 
steadily. After two months in the hospital Donald was placed in 
a boarding home. At that time he weighed 12 pounds, 6 ounces. 
Two of Donald’s teeth erupted before his sixth month, at 83 
months he had six, and at 10 months, eight. He did not sit alone 
until his ninth month, walked at 19 months and his toilet habits 
were not established until he was 28 months old. 

Donald was almost a year and one-half old when first exam- 
ined by the Children’s Village pediatrician. At that time he 
weighed 24.5 pounds, dentition was in progress and the medical 
examination was favorable throughout. His nutritional state and 
general condition were described as “good” throughout the 
frequent medical examinations during the following three years. 
Negative Wassermann, Schick, Pirquet and Dick tests were ob- 
tained and tetanus antitetanus was given. Except for measles at 
one year and slight colds, infrequently, Donald’s medical history 
at the time he was chosen for the first study showed a record of 
continuous health and growth within the normal variations for 
age. 
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Psychological 


Donald was first given psychological tests when he was 14 
months old. Both 9- and 12-months’ level series were given. 


He has made very little progress, continues dull, phlegmatic, and 
presents the appearance of a much younger baby, in spite of his 
size and physical development. He has gained so little that the 
findings are now suggestive of delayed mental development and he 
should not be considered for adoption. 


During his first two years Donald was prone to whine, be 
impatient and cry easily. He developed the habit of holding his 
breath when angry and upon one occasion was reported to have 
been unconscious for nearly five minutes. At 30 months he 
talked more freely and was becoming more friendly, demanding 
petting and loving, and the breath-holding became less frequent. 

A different examiner gave Donald the Kuhlman-Stanford tests 
when the child was 44 months old: 


Child is classifiable as on the border-line between dull normal and 
inferior intelligence, his test score being M.A. 2 yrs., 10 months, 
1.Q., 77. On Gesell normative items Donald rates approximately 
average on the three-year-old level, succeeding in 20 of the 32 
ne given. The four-year-old level was distinctly too difficult 
or him. 


Donald was 54 months old when he was removed from the 
boarding home and placed at the Children’s Village. At the Vil- 
lage he began to wet the bed and would not go to sleep nights. 
Two months later he joined the group of children who partici- 
pated in the first metabolic study and seemed to improve with 
the increased attention which he received. 

At 56 months of age, when Donald joined the first study 
group, he was a handsome child with light brown hair and hazel 
eyes. Lefthandedness was noted on the pediatric examination 
record, together with flat feet and some pronation for which he 
was wearing Thomas heels (1 inch raise). The examiner noted 
that Donald’s general appearance was “robust,’’ with “good”’ 
nutrition, development and general oral condition. Subsequent 
medical examinations at approximately semiannual intervals 
during the next three years were entirely negative and contained 
notations of “excellent gain in weight and height—general con- 
dition good.” 

In the almost four years which elapsed between the first and 
second studies Donald changed greatly in appearance and build, 
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His health continued to be excellent during the 225 days of the 
second observation except for five days in November (11-22 
through 11-26) during which he had a sore throat of “moderate 
severity” with evening temperatures as high as 101.6° F. How- 
ever, the regular daily food intake was maintained and the ex- 
creta collected. Donald’s medical record has continued to show 
normal, or better, growth and good nutrition up to the present 
time, without illnesses of sufficient importance to be noted by 
the examining physician. 

Throughout the years Donald cooperated in the studies he was 
an attractive youngster, liked by both adults and playmates but 
emotionally insecure and consequently rather unstable. At- 
tempts to establish a “‘mother identification” with different 
housemothers at the Village were unsuccessful during his early 
years and psychological testing was of little value, owing to his 
refusal to cooperate. When Donald started to school his diffi- 
culties were aggravated by inability to compete with other 
children his age in the class, although he was larger. 

During the second experimental study Donald was eight years 
old and another attempt was made to obtain accurate psycho- 
logical evaluation. After completing the Arthur Point Scale the 
examiner began the Stanford-Binet tests. Donald was so threat- 
ened by the test situation that after several attempts” the 
psychologist discontinued the tests rather than disturb him fur- 
ther while getting results which would be unreliable. The only 
responses obtained on the Binet Scale were to three tests at the 
Year VII level, which were all successful. On the Arthur Point 
Seale Donald’s rating was at the high-range average level 
(M.A. 8 yr. 11 mo.; I.Q. 106). The examiner stated: 

The quality of his work was reasonably consistent. At times he was 
slow in his work and unable to make decisions. Sometimes he is 
very impulsive in his reactions while at other times he is more de- 
liberate. Donald’s rating on this performance test was definitely 
better than his rating on previous tests given; most of the previous 
tests were Stanford-Binets. It seems evident that his response to 
any test situation has been affected by a great deal of fear and 
threats to his security and self-confidence. 


Three years later Donald was re-examined by the same psy- 
chologist and given the Revised Stanford-Binet (Form D) test. 
He was rated at the borderline level (M.A. 8 yr. 2 mo.; I.Q. 73). 

His basal age was Year VI and successes ranged through Year XI. 


He was very poor in auditory rote memory tests, for digits, sen- 
tences and paragraphs. His ability is much better, however, in 


444 NUTRITION AND CHEMICAL GROWTH 


tests of visual memory since his memory for designs was successful 
at the Year XI level. He was erratic in his response to tests in 
which he was to generalize or make comparisons, since he failed a 
test of this type at Year VIII but passed one at Year XI. 

Donald has very poor ability to concentrate or sustain his atten- 
tion. His replies are always brief. How much he is aware of his own 
limitations is not clear. It is certain, however, that he is very much 
threatened by problems that are difficult for him. 

In understanding Donald’s difficulty in adjustment, his limited 
ability in dealing with abstract verbal problems must be compared 
to his high range average ability in dealing with concrete problems 
as shown by his response to the Arthur Point Scale three years 
ago, on which his I.Q. was 106. While this difference in ability is 
not too uncommon, it provides an additional problem to which he 
must adjust. One of the chief implications for prognosis is that his 
general school work will be slow but he does have good ability 
along more practical lines and would undoubtedly profit by special 
training in shop work. It is probably true, also, that his fears pre- 
vent him from working up to capacity in both the area of abstract 
verbal reasoning and concrete problems. 


During Study III, Donald, who had joined the group volun- 
tarily, continued to be dissatisfied, morose and show hostility 
to every phase of his situation. The child guidance worker who 
visited the children several times each week during the study 
reported: ‘“‘He appears to put on an air of bravado and is opposed 
to any undertaking in the cottage. He puts on hostile feelings 
when he can play to an audience and shows little enthusiasm or 
animation.”’ 

Donald was given several “appointments” with the worker 
during the course of the study. The interviews were arranged in 
the “playroom” of the Village and Donald seemed to enjoy 
them. Upon one occasion he chose to play checkers and won 
three of five games. He was most skillful in planning moves. 
After winning two of three racing games he lost interest, how- 
ever. When opposed in any way Donald sulked. When one of the 
children in the cottage had a birthday party Donald became so 
annoying that the housemother was forced to have him leave 
the table. It seemed that Donald could not stand having some- 
one else get attention. 

Following the third study a further attempt was made to get 
an adequate psychological estimation of Donald. The examiner 
reported: 

He doesn’t seem to want people to be nice to him; he doesn’t seem 

to have any idea of his relationships with people and the pleasant- 

ness that comes from personal social relationships. It was the 
examiner's impression that there is no way of appealing to him 
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except to delete the personal element from any of his relationships. 
It doesn’t seem to matter what anyone says in the way of ap- 
proval; he always says what he has done is no good. 


Results: Revised Stanford-Binet, Form L M.A. 10/2, I.Q. 84 


Arthur Point Seale M.A, 12/10, I.Q. 103 
Ferguson Formboards M.A. 14/2 

Healy P. C. II Median for age 12 
Scaled Information Test Grade 4, age 9 


Gray’s Oral Reading Paragraph No Score 


Summary: Donald is an attractive 12-year-old boy, who, however, 
has a personality which is almost completely negative. He does 
not show interest in anything; he seems to assume an attitude 
toward all the materials of “I don’t know, I don’t care,” and “T 
can’t try.” He has little interest and seems to be quite resistant 
to any adequate personal social relationships. He has somewhat 
low average ability in handling abstract materials, average abil- 
ity in concrete situations, probably more than average ability 
if he were adequately tested in concrete situations. He showed 
good ability to use cues in a concrete social situation. He does 
not read and he has a very narrow background of facts and 
information. 

It is the examiner’s feeling that Donald is very resentful in all 
personal social relationships, that he blocks off in self-defense when 
he is forced to do things for which he has not learned the funda- 
mentals. He is a very upset boy and although these tests show 
him to be low average, the examiner does not feel that they are 
in any way reliable due to the resistance during both periods of 
the examination. It is the examiner’s recommendation that he 
should not be retested until he has thoroughly worked through 
his emotional problems since he is getting a great deal of reaction 
against having to repeat these tests which he has done many times 
before, and it would seem best to discontinue any testing program 
until his emotional problems are much more relieved than they 
are at the present time. 


Donald’s emotional problems did not interfere with the stud- 
ies—not did the studies accentuate his difficulty in adjustment. 
In fact, Donald shared in the prestige of the children who were 
chosen for the experimental work and since the studies imposed 
equal restrictions upon the entire group of youngsters he was not 
threatened by any feeling of inferiority in connection with the 
routine. Actually, participation in the investigations benefited 
Donald physically, and if the regularity and security of the 
experimental regime did not help him emotionally, at least his 
problems were not aggravated. One of the by-product results of 
the studies was the recognition of Donald’s problems and the 
attempt to help him become better adjusted for the future. 
These efforts have been partially successful. 


446 NUTRITION AND CHEMICAL GROWTH 


TABLE 127 Donald 


HriguTt AND WEIGHT REcORD* 














Age |Height| Weight || Age | Height] Weight || Age | Height | Weight 





months inches pounds months inches pounds months inches pounds 
54 42 41 95 524 65 134 59 87 
Vi 42 42 97 524 66 136 593 96 
60 434 46 101 53 64 140 603 943 
64 444 483 106 54 67 143 60% 963 
68 45 5034 108 54} 714 149 621 1002 
72 47% 52 153 63 105 
76 48} 55 111 542 70 157 634 1124 
79 493 564 118 563 783 159 64 1223 
83 493 552 124 57 844 165 654 132 
89 Ou 61 130 58 834 176 68+ 1363 
94 513 643 131 584 822 189 72 145 











* Clinical. See also table of recumbent lengths and weights. 





Fiaurr 67. DONALD 
57 months 99 months 146 months 


1838 months 
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TABLE 128 Donald 


SKELETAL MATURATION 


Values in months 


























Chrono- HAND FOOT | ELBOW | KNEE HIP |SHOULDER) AVERAGE 
logical | | 

age B.B.G.*| Floryt | Kellyt | Todd§ | Todd§ | Todd§ | Todd§ | Todd§ | Todds Todd§ 
47 57 36 <72 51 —_ 51 — —- a= 51 
58 71 41 <712 69 —- 63 — — = 66 
68 82 55 74 81 — rir — — — 79 
95 111 92 116 121 113 120 122 123 122 120 
98 118 100 121 122 114 122 125 124 124 122 
104 120 99 124 127 121 125 127 128 128 126 
106 120 102 134 129 123 127 129 129 131 128 
120 146 108 136 134 139 139 132 130 135 135 
146 202 139 176 153 153 159 159 159 153 156 
183 >204 148 |>216 186 - — —- 





























* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth in children. University of Iowa 
Studies in Child Welfare, vol. 4, no. 1, 1928. (No standards over 204 months.) 

+ Flory, C. D. Osseous development in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. 

t Kelly, H. J. Anatomic age and its relation to stature. University of Iowa Studies in Child Welfare, 
vol. 12, no. 5, 1937. (No standards less than 72 months.) 

§ Determined by method of Todd. Assessments made by T. Wingate Todd, C. C. Francis, and 
S. Idell Pyle, Western Reserve University, Cleveland. 





Ficure 68. DONALD 
57 months 99 months 146 months 


183 months 
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TABLE 129 Donald 


ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
























































BREADTH LENGTH WIDTH 

Age* Biacro- Intertro- Inter- ee ee ———S—— SS 

mial chanteric | cristal Tibia Head Chest Head 
100 23.4 24.3 22.5 29.7 19.6 20.0 iaa 
101 25.0 23.7 20.8 30.3 19.3 20.4 14.2 
102 24.5 24.2 20.6 29.1 19.0 20 .2 14.2 
103 24.9 24.0 20.5 30.4 19.2 20.4 14.1 
104 24.5 24.4 20.8 30.0 19.0 20.1 14.1 
105 25.2 24.0 21.1 30.1 19.2 20.9 14.2 
106 ‘| 25.2 24.6 21.3 31.0 19.1 20.3 14.2 
107 25.0 24.9 21.5 31.0 19.0 20 .0 14.2 
108 25.7 24.5 21.4 31.5 19.3 21.0 14.3 
110 24.6 24.5 21.2 31.8 19.1 20.8 14.2 
111 25.4 25.5 21.4 31.7 19.3 20 .2 14.2 
112 25.4 25.0 23.2 32.0 19.2 20 .3 14.1 
113 26.5 25.5 21.3 32.3 19.2 20 .2 14.2 
117 26.0 25.8 22.6 32.4 19.2 21.7 14.2 
120 26.0 26.7 22.8 34.0 19.4 21.6 14.2 
135 26.7 <= 23.5 34.8 19.4 23.2 14.5 
146 27.7 72 23.6 37.1 19.4 24.0 1425 
147 28.5 om) 23.6 36.5 19.0 22.7 14.5 
148 28.0 a 23.5 36.9 19.5 23.0 14.5 
183 39.1 34.1 28.5 51.6 19.5 27.7 14.9 
rl DEPTH CIRCUMFERENCES 
Age 

> Chest Head Chest Thigh | Abdomen | Upper arm 

100 15.0 53.0 60 33 55 16.6 
101 14.6 53.5 62 . 33 54 17.3 
102 ie 53.0 60 32 54 17.0 
103 14.8 52.8 59 33 55 17.3 
104 cs 53.4 64 34. 55 18.0 
105 15.0 52.7 60 34 56 1 
106 14.5 53.3 60 35 55 ee 
107 15.5 53.2 65 36 59 17.5 
108 15.8 54.0 63 36 60 18.8 
110 15.4 53.5 64 36 58 18.0 
111 14.5 53.2 63 36 57 
112 15.5 53.0 64 36 59 ee 
113 15.0 53.4 64 37 58 18.5 
117 15.5 53.0 66 38 60 19.0 
120 15.3 53.5 68 38 62 19.8 
135 
185 17.6 54.0 69 40 66 20.2 
147 aca ey = at 63 21.0 
148 16.5 54.4 70 42 a 0 
183 19.2 55.3 84 51 80 26.2 





* Months, 
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TABLE 130 Donald 
Foop INTAKE DURING STUDIES 
Values in grams per day 
Basal diet during | Basal diet durin Basal diet duri 
13 five-day periods | 45 five-day aan 11 five-day Baroda 
Food from 4-23 to 6-27 | from 9-30 to 5-12 | from 9-18 to 11-12 
; Initial age, Initial age, Initial age, 
57 months 99 months 146 months 
Apple 100 100 100 
Banana 100 — 150 
Lean beef 60 100 100 
White bread 60 70 50 
Whole wheat bread 30 30 50 
Celery 20 = = 
American cheese 15 15 20 
Honey — — 15 
Whole egg 50 50 100 
Lettuce 20 20 25 
Milk | 400* = 500t 
Orange 100 (whole) —- 100(juice) 
Potato 70 70 120 
Shredded wheat 30 15 — 
Tomato juice 60 (whole) 60 60 
Butter 30 ~- 60 
Peas _ —- 25 
Salt 2 2 2 
Gelatin — -- 3 
Cabbage 25 25 25 
Carrot P45 25 50 
Peanut butter — 16 16 
Graham cracker — 18 36 
Corn flakes — 15 30 
Sugar (average) fri -- 22 
Water (average) 548 — 557 
FOODS GIVEN IN ADDITION TO BASAL DIET 
DURING STUDY AT AGE 99 MONTHS 
DATE 
9-30 | 11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23 
to to to to to to to to 
11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23|| | 5-127 
Milk 400* | 400* | 800¢ | 800§ | S00§ | 800§ | 800§ 800§ 
Orange concentrate 50 50 50 50 50 — — — 
Fresh orange juice | — — — _— — 50 50 50 
Banana 100 200 100 100 100 100 100 100 
Spinach (canned) — — —< — 100 100 — —_ 
Butter 30 30 40 40 40 40 43 43 
Water (averages) | 421 387 473 556 536 AY AT 460 500 
Sugar (averages) 1 8 8 9 10 13 13 uD, 














* Plain fluid milk. | 
+ Irradiated fluid milk. ; ; 
t Plain fluid milk, 400 gm.; evaporated milk diluted 1:1, 400 gm 


§ Irradiated fluid milk, 400 gm.; irradiated evaporated milk diluted 1:1, 400 gm. 


|| Oxalie acid 0.7 gm., and calcium (as acetate), 0.058 gm., additional. 
§{ Antuitrin G, 5 cc., hypodermically, April 7, 9, 12, 14, 17, 19, 22, 24. 


Donald 


































































































TABLE 131 
Bioop DETERMINATIONS 
WHITE BLOOD CELLS 
Red Hemo- % , 
Age Date cells globin Total yay Lympho-| Mono- | Eosino- 
Adclenee eee cytes | philes 
per per per per per 
months | mo.-day} millions |gm./100 ce.) ¢. mm. cent cent cent cent 
60 6-28 3.80 La" 7200 54 44 2 0 
95 6-20 5.29 12t 6500 58 32 7 3 
98 9-11 4.4 12 5700 64 30 6 0 
98t | 9-11 4.40 12t ——4 =S = se = 
104 3-14 4.20 12T 5900 57 32 7 4 
106 | 5-13 4.54 12+ | s600 60 28 4 8 
106¢ | 5-13 4.38 12t = ae — — — 
120 7-9 5.28 11t 4600 41 47 9 2 
146} | 9-14 4.61 13§ 6400 78 20 — 2 
Hemato- RED BLOOD CELL MEASUREMENTS 
orn Volume Weight Diameter | Thickness 
per cent Cu beg. Bu “ 
98 9-11 37 84 91 (er: 2-1 
106 5-13 35 81 88 7.2 2.0 
146 9-14 38 83 = 7 A. fe 2) 
MINERALS (mg. per 100 ml.) 
SERUM ERYTHROCYTES 
Cal- | Phos-| So- | Potas-| Chlor-| So- | Potas- Chlor- 
cium |phorus) dium | sium ine dium | sium ine 
58 5-19 9.2 | 6.00 — — — — = — 
98 9-11 10734 4.85 | 835 | 18.6 380 49 392 136 
106 5-13 10 4) febo il) S21 16.8 359 — — — 
146 9-14 11.9 | 6.86 | 820 | 16.6] 368 24 430 184 
PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 
. CHOLESTEROL 
Nitrogen ee a? aes 
F s Total | Free | Esters 
98 9-11 1140 a — == —— ctat = 
106 5-13 1150 401 144 35 144 31 191 
ERYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 
106 | 5-13 4656 | 394 | 239 } 24 | 112 | 82 | 49 
; ; Beginning, 
98 9-11 Resistance to hypotonic NaCl Hemolysis per cent NaCl 0.40 
Complete, 
, ; ; per cent NaCl 0,32 
Resistance to saponin cries Foe? ea ug. ofsaponin 9 
Complete, ug. of saponin 50 








* Newcomer method. 
+ Venous blood. 

Haden-Hausser hemoglobinometer. 
§ Evelyn photoelectric colorimeter. 






























































TABLE 
LE 132 Donald 
RECUMBENT LENGTH AND WEIGHT 
RECUMBENT RECUMBENT 
LENGT US 7 
Age oe Weight Age pi tabaas Weight 
Total Stem Total Stem 
mo.-days em. em. kg. mo.-days em. cm kg 
57-3 ios = 19.19 || 103-9 ve : 
57-8 = — 19.11 || 103-12); — — 3840 
ae a = 28 40 
19.43 || 103-18 = = 98 55 
57-20 | 108.1 _ mes 103-22 rae an 28 40 
57-24 se = 20.16 || 103-26 a = 28 .55 
57-28 aa = 20.04 || 104-2 x = 28 .65 
58-3 = = 20.24 || 104-5 i fo get ey Ee ss 
58-8 <5 =. 20.16 || 104-7 “4 = 28.57 
58-13 = = 20.02 || 104-12 a me 28 65 
58-17 | 109.4 = 104-16 | 139.4 | 74.0 4 
58-18 a _ 20.03 || 104-17 ae = 28.10 
58-24 oe _ 20.19 || 104-23 | 139.4 | 74.3 28.70 
58-28 ie ous 20.30 || 104-28 | 139.1 | 73.7 28 .72 
59-3 eae ES 90.35 || 105-3 aan sea 28 .65 
105-4 139.1 | 73.6 it 
59-9 = _ 20.33 105-7 ae <= 28.80 
: = are 24 || 105- ¢ “ 
Beeler inte at ).2 05-10 | 139.1 | 73.7 
59-21 sd = 20.34 || 105-12 = af 
95-10 | 132.1 2s 98.35 || 105-17 | 189.1 | 73.7 roe! 
98-2 134.6 a 28.69 || 105-19 a Ee 29.34 
98-24 ee = 27.81 105-22 ans = 29.35 
99-0 —_ pee S776 We 105-28 Welese7 1) 7ai7 os 
99-8 _ a 27.81 105-27 wee aot 29 .30 
99-12 os Soe 27.47 || 105-28 | 138.4 | 73.6 oa 
99-18 = 27.65 || 106-2 1SOed lls 737 2s 
99-24 = ae 27.37 || 106-3 sm — 29.10 
99-26 | 136.5 | 72.4 =e 107-4 = TaEA 30.99 
99-27 = es 27.65 108-6 138.9 | 73.4 32.27 
110-6 139.6 | 74.2 31.14 
100-4 ae: = 27 .69 111-7 TAN OnP 27027 31.69 
: aa ms 112-11 | 140.9 5. 5 
100-10 | 187.2 | 73.3 os ite sae 
100-13 as _ 27.66 || 113-9 141.8 | 74.0 32.53 
100-19 = = 97.52 116-21 | 143.5 | 76.5 34.05 
100-24 — = 27.61 1100.) 146.14) 76.7 35.27 
100-27 |. 137:8 | 73:4 we 134-19 | 149.9 | 79.3 39.92 
100-29 ae aid 28.07 || 146-8 = = 41.76 
101-4 = = 28 .00 146-13 er = 41.28 
101-5 137.8 } 73.4 * 146-20 aes ao 41.66 
101-9 ee ae 28.09 || 146-24] 159.1 | 82.2 41.71 
101-14 = = 27.81 146-27 | 159.0 | 82.4 Ea 
101-17 = am 27.80 || 146-29] 158.8 | 82.2 41.73 
101-22 | 138.4 | 73.6 27.47 || 147-1 159.5 | 82.4 — 
(7-2 159.4 | 82.3 41.77 
101-27 = = 27.65 || 147-8 eae eee 41.85 
102-4 hens =3 27 .67 147-14 = = 42.24 
102-5 39-7) 787. = 147-18 ae = 42.05 
102-6 So zo 27.80 || 147-23 = as 42.02 
102-13 a — 28.00 || 147-29 | 159.3 | 82.6 42.20 
102-19 = ae 27.70 || 148-0 159.4 | 82.9 abe 
102-20 | 138.3 | 73.3 ae 148-1 159.3 | 82.1 — 
102-21 Se i 27.90 || 148-3 159.1 82.0 ast 
102-27 = ae 27.95 || 148-4 160.1 | 82.9 nea 
103-3 = c= 28.10 || 148-5 = ae 42.37 
103-4 138.9 | 73.7 om 183-7 180.6 | 94.4 65.66 








Actual values are averages of independent meas 
values given with the balance dat 
ing and the resulting figures entered for their res 
intervening between measuremen 


a the actual value 


ts were obtained 


y interpolation. 


urements by two workers. In calculating the smooth 
s given above were smoothed by three-point averag- 
peose balance periods. Values for balance periods 
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TABLE 133 Donald 
BAsAL METABOLISM MEASUREMENTS 






































Sur- : Body Basal 

F Respi- | Pulse _| Blood eis 
Age Date see ration rate yale pressure Pai pe 

ae mo.-day sq.m. per min. per min. ck: 8/Dt Cal. /24 hr. 

99 10-2 1.04 25 -- — —- ike (il 
99 10-17 1.04 20 ~- _— — 1D! 
100 11-5 1.04 26 76 99.4 80/50 1097 
100 11-19 1.04 16 76 98.2 76/58 1082 
101 12-6 1.05 25 74 98.8 80/56 1039 
101 12-14 1.05 PAil 73 98 .4 84/61 1138 
102 12-31 1.05 24 74 98.6 84/56 1078 
102 1-13 1305 21 76 98.6 83/58 1109 
103 1-28 1.05 22 70 98.8 84/58 1075 
103 2-11 1.06 il 70 99.0 84/58 1094 
103 2-22 1.06 PALI 74 98.2 86/58 1073 
104 3-13 ROT, 25 76 98 .2 88/64 1150 
105 3-31 TOT 23 68 98.4 82/58 1092 
105 4-5 il AO, PA [fv 98 .4 84/56 1066 
105 4-11 OW 22 70 98 .2 80/60 989 
105 4-17 1.07 24 72 98.7 86/60 1080 
105 4-24 1.08 21 elec 98.0 84/58 994 
106 4-30 1.08 22 76 97.8 86/62 982 
106 5-5 1.08 27 thes 98.6 90/62 1027 
106 5-9 1.08 24 78 98.3 82/60 1094 
146 9-21 ib Ye 24 66 98.0 84/50 1302 
146 9-22 not 20 62 98.2 82/50 1517 
148 10-31 1.39 24 68 98 .4 82/50 1418 
148 11-1 1.39 20 76 98.6 80/56 1508 
* DuBois formula. Tt Systolic /Diastolic. ——" 
TABLE 134 Donald 


58 months 
OrAL EXAMINATION 








The worker who accompanied this child reports he has a speech difficulty. On 
oral examination, the fraenum holding the tongue to the floor of the mouth was 
seen to be well-forward and well developed. Perhaps this would give a tongue-tie 
to which the speech difficulty could be attributed. This youngster also had a 
geographical tongue. 

_Oral condition was good and the gums were healthy. There was a medium 
diastema between both upper and lower deciduous central incisors. Bite is edge 
to edge. Attrition is medium on both upper and lower canines and anteriors 
slight on upper and lower posteriors. Occlusion is normal. There are a few small 
open cavities in the deciduous teeth. General oral condition is good. 

(Upon re-examination one and one-half months later the lower right deciduous 


central incisor had exfoliated but the permanent central incisor had not erupted. 
General oral condition was good.) 


TABLE 135 


MEASUREMENTS OF THE BONES OF THE WRIST 


DONALD 








AGE, months 47 
CARPALS 
AREA, sq. mm. 
Hamate 64 
Capitate 93 


Lesser Multangular 

Greater Multangular 

Navicular 

Lunate 

Triangular 27 
Pisiform 


GREATEST DIAMETER, mm. 
Hamate 10 
Capitate 13 
Lesser Multangular 
Greater Multangular 
Navicular 
Lunate 
Triangular 6 
Pisiform 
Epiphyses 

1st Metacarpal 
2nd Metacarpal 
3rd Metacarpal 
4th Metacarpal 


IW 


o 


ULNA 
DIAMETER, mm. 
Distal epiphysis 
Distal metaphysis 12 





RADIUS 
DIAMETER, mm. 
Distal epiphysis 14 


WRIST AREA,* sq. mm. 


58 


84 
126 


12 
42 





12 
15 


wooo un 





14 


18 





68 


13 
17 


ooonl 


19 





95 


144 
238 
66 
72 
51 
72 
85 


ibe 
22 
11 
11 
11 
12 
13 


11 
11 
12 
10 


12 
15 


24 


890 tet 228 1474 
































Donald 
98 | 104 | 106 | 120 | 146 | 183 
153 | 160 | 172 | 183 | 228 | 285 
262 | 263 | 262 | 300 | 380 | 454 
74 78 80 | 104 | 159 | 183 
75 80 87 | 101 | 158 | 239 
60 68 70 | 100 196 | 305 
78 85 86 | 104 | 152 | 224 
90 96 96 113 146 179 
21 46 107 
17 17 uff 19 20 24 
22 22 23 24 yf 32 
11 1l 12 13 15 22 
11 re: 13 13 i lg 22 
11 13 13 15 19 26 
13 13 14 15 19 23 
13 14 14 15 16 18 
6 9 13 
11 11 11 12 14 16 
12 12 12 12 14 15 
ab’ 12 12 12 15 18 
ll 11 a tal 11 13 14 
12 12 13 15 15 20 
3 14 14 16 16 19 
24 25 26 27 32 36 
1450 |1526 |1523 |1706 |1812 2225 








* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 


in Child Development Vol. I, No. 3, 1936). 
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FIGURE 69, 


Actual size reproduction of roentgenogram of left 
Chronological age 47 months. 


hand 
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Figure 70. Actual size reproduction of roentgenogram of jaws. 
Chronological age 47 months. 


TABLE 136 Donald 


57 months 
NITROGEN PARTITION OF URINE 


Values in grams of nitrogen per day 

















: Total es | . | Creatinine} a. ogsntn Uric 
Date iitceen | Urea | Ammonia eC ehatine Creatinine ee 
4-14 — 5.40 0.167 0.244 0.156 0.116 
4-28 5.89 b.29 ORG lee On2OS 0.148 0.143 
4-29 5.89 4.94 0.139 0.300 0.146 0.140 
4-30 6.16 5.24 0.190 O.2o 2 Saale O61 0.102 
5-1 6.05 5.07 0.148 | 07332 0.140 0.145 
5-2 5.92 a LO 0.187 0.234 0.1385 0.140 
5-4 aye PA | 4.53 0.144 is 74 liye 0.124 0.134 
5-24 5.99 5.16 0.179 0.448 0.142 0.198 
5-28 ioe 200. 0.134 0.361 Oylb2Z 0.139 
5-29 7.38 6.56 0.169 0.443 0.168 Ov152Z 
5-30 6.14 5.35 0.199 0.460 0.153 —- 
5-31 OFUD 5.47 0.187 OF bo 12 0.153 0.120 
6-1 6.56 5.82 0.156 0.518 0.165 —— 

















The age given is the initial age at start of study. 
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TABLE 137 


Donald 


57 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
































INTAKE AVERAGE FECES 
DAILY HEAT 
R AVERAGE DAILY OF COM- AVERAGE DAILY 
cS ] BUSTION 
Date |cumbent! Weight* Laxa- 

length* tion 
Dry Total Wet Dry ratet 

S Fat 

wt.? watert Intake: | Feces wt. wt.? * 

mo.-day| ecm. kg. gm. gm. Cal. Cal gm, gm. gm. 
4-23 108 19.50 400 1463 1888 98 127.8 19.0 Apes | 122 
4-28 108 19.70 413 1597 2000 100 103 .6 19.4 2.3 1.4 
5-8 109 20.00 388 1610 1895 102 115.6 19.0 2.4 16) 
5-13 109 20.05 350 1479 1742 85 — 16.4 1.6 TES | 
5-18 109 20.10 385 1267 1843 106 111.4 20.6 2 12 
5-23 109 20.15 375 1245 1819 91 93.0 ib hav ¢ 1.8 1.0 
5-28 110 20.20 358 1233 1798 79 78.4 14.4 1.6 1.0 
6-7 110 20.25 372 1350 1831 91 88.0 16.8 1.8 LO 
6-12 110 20. 27 353 1577 1797 CAE 73.4 15.4 i BS 0.8 
6-17 110 20.30 362 1487 1830 64 — 11.8 p es) 1.0 
6-22 110 20.30 344 1557 1730 85 87.8 16.6 1.8 0.8 

J 











The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
* See Table 132 for actual values and method of smoothing. 
+ Based on alcohol-dried food and oven-dried feces. 
t Drinking water plus water in food. 
t Average number of defecations per day. 


TABLE 138 


Donald 
57 months 


PosiTivE MINERALS IN INTAKE, URINE, FECES 


Values are averages per day 
































CALCIUM MAGNESIUM SODIUM POTASSIUM 

Date 
Intake} Urine | Feces | Intake} Urine | Feces |Intake| Urine |Feces |Intake| Urine | Feces 
mo.-day | mg. meg. meg. mg. mg. mg. mg. meg. mg mg. mg. mg. 
4-23 991 85 444 310 73 180 2312 | 1580 54 2324 | 1107 384 
4-28 991 86 451 310 64 172 2312 | 1695 47 2324 | 2340 386 
5-8 991 77 447 310 67 173 2312 | 1389 89 2324 | 1769 415 
5-13 991 55 434 310 64 162 2312 | 1309 27 2324 | 2306 505 
5-18 991 (2 546 310 67 192 2312 | 1595 65 2324 | 2486 460 
5-23 991 68 444 310 61 176 2312 | 1417 38 2324 | 2140 396 
5-28 991 76 381 310 60 147 2312 | 1502 39 2324 | 1409 380 
6-7 991 70 465 310 58 190 2312 | 1340 48 2324 | 1876 464 
gos 991 74 426 310 59 172 2312 | 1570 31 2324 | 2544 423 
rae 991 78 321 310 64 126 2312 | 1481 15 2324 | 2084 317 
6-22 991 85 433 310 67 163 2312 | 1609 44 2324 | 2600 443 











eee 


The 


age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


DONALD 
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TABLE 139 Donald 


57 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEcES 


Values are averages per day 








PHOSPHORUS 


CHLORINE 

















NITROGEN SULFUR 
Date : = oe: — 
| | | | | 
Intake) Urine | Feces |Intake}| Urine | Feces [Intake| Urine | Feces |Intake| Urine | Feces 
— —_ | | i —— 
mo.-day gm. gm. gm. mg. | mg. mg. mg. mg. mg. mg. | mg. meg. 
4-23 8.43 | 5.76 | 0.94 | 1348 | 562 | 302 | 3515 | 3085 | 43 724 | 362 109 
4-28 8.43 | 5.98 | 0.97 | 1348 | 538 | 318 | 3515 | 2836 28 724 | 392 114 
5-8 8.43 PeOl Velo kZ 1348 617 | 313 3515 | 2754 41 724 366 104 
5-13 8.43 | 6.25 | 1.14 | 1348 | 472 | 311 | 3515 | 2520 | 84 724 | 424 95 
5-18 8.43 6.37 | 1.27 1348 556 405 3515 | 2640 81 724 | 414 105 
5-23 8.43 | 6.58 | 1.01 | 1348 | 588 | 360 | 3515 | 2472 | 49 724 | 430 92 
5-28 8.43 | 6.67 | 0.93 |] 1348 | 616 280 | 3515 | 2964 42 724 426 70 
6-7 8.43 | 6.15 | 1.07 1348 556 370 3515 | 2520 51 724 | 394 95 
6-12 8.43 | 6.55 | 1.04 | 1348 | 706 | 325 | 3515 | 3000 | 37 724 | 422 76 
6-17 8.43 | 6.79 | 0.81 | 1348 | 631 257 | 3515 | 2694 21 724 450 57 
6-22 Beast 7 e4enl 101) 138487) 631 334 | 3515 | 3240 41 724 | 481 81 














The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 





Figure 71. Actual size reproduction of roentgenogram of jaws. 
Chronological age 58 months. 





DONALD 
Ficure 72. Roentgenograms of teeth, ages 47, 58 and 68 months, 


es. = : 


DONALD 
Figure 73. Postural footprints, age 60 months. 





FIGURE 74, DONALD, age 57 months. 


DONALD 


DONALD 
_ Actual size reproduction of roentgenogram of left hand. 
Chronological age 58 months. 
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Figure 76. Actual size reproduction of 


aN ik I roentgenogram of left hand, 
1ronological age 68 months. 








DONALD 
Figure 77. Actual size reproduction of roentgenogram of jaws. 
Chronological age 68 months. 





DONALD 
Friaure 78. Actual size reproduction of roentgenogram of jaws. 
Chronological age 101 months. 
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FiGuRE 79. Roentgenograms of teeth, age 101 months. 
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FIGURE 80. Dental examination, age 100 months. 
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Fiaure 81, Actual size reproduction of roentgenogram of left hand. 
Chronological age, 95 months, 
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DONALD 


FIGURE 82. A 
x 4 Odds 4 etus S Z 7 oe A b} i 4 F p j 
il size reproduction of roentgenogram of left elbow. 


; 
Chronological age 95 months. 


FIGURE 83. 


DONALD 


DONALD 


Actual size reproduction of roentgenogram of left elbow. 


Chronological age 95 months. 
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FIGURE S4 \ct 3] i 
7 hes e , ual size re : Hy , , ah i 
S1Z re production of roe ntgenog am of left shoulder, 






« 


i 
Chronological age 95 months. 
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FicgurE 85. Actual size reproduction of roentgenogram of left hip 
Chronological age 95 months 
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DONALD 


\ctual size reproduction of roentgenogram of left knee. 
Chronological age 95 months. 


FIGURE 86. 
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Figure 87. Actual size reproduction of roentgenogram of left knee. 
Chronological age 95 months. 


DONALD 


FIGURE 88 


Actual size reproduction of roent 
Chronological age 95 months. 


nogram of left foot. 
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il size reproduc 


tion of roentgenogram of left foot 
5 months 


Chronological age 9 
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ScorES ON INDIVIDUAL ITEMS OF 
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Good natured 
Quarrelsome =5 





1) 





1 
2) 2 


5 


1. el fh ee ees 





C|D 
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Energetic 
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Ne News 1 
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Se ee ee eee i ee ee oe 
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Bopy LENGTH AND WEIGHT — INTAKE AND ELIMINATION 










































































INTAKE AVERAGE DAILY FECES 
HEAT OF 
Recum- AVERAGE DAILY COMBUSTION AVERAGE DAILY . 

Date bent |Weight* _——— a Lax- Elim- 

length* D ation ination 

: Dry | Total Fat In- Urine | Feces Wet 'Y | Fat | ratet| time§ 

wt.* | water t take wt. wt. 

mo.day]| ecm. kg gm gm. gm. Cal. | Cal. | Cal. | gm. gm. | gm. hours 
9-30 135 27.79 | 364 | 13882 | 69.5 | 1899 73 95.1 -77..0) 1520°0) |) 2753 1126 24 
10-5 136 27.79 | 365 | 1280 | 69.5 | 1905 72 76 |] 88.6 | 16.0 | 2.0 | 1.4 35 
10-10 136 27.79 | 363 | 1289 | 69.5 | 1897 72 44°) :bOc2 | 13-07 154) 122 13 
10-15 | 136 | 27.69 | 366 | 1245 | 69.5 | 1908 | 73 84 | 68.0 | 18.0] 2.3] 1.4] 35 
10-20 136 27.65 | 361 | 1248 | 69.5 | 1887 72 477. | 66.8) |) 1620" ELS 94) te 48 
10-25 136 27.50 | 363 | 13810 | 69.5 | 1895 85 66°] 68:87) 14.079 le7 | alee 46 
10-30 136 27.56 | 368 | 1215 | 69.5 | 1913 79 65 | 67.8 | 14°50 |} 129°) 154 25 
11-4 137 27.57 | 387 | 1826 | 71.1 | 1988 95 68) 167.6) "14,05" 1p arieo 24 
11-9 137 27.58 | 386 | 1254 | 71.1 | 1986 60 60 | 65.8 | 14.0 | 1.9 | 1.6 24 
11-14 137 27.08 | 383 | 1290 | 71.1 | 1971 64 69.1°78.6} 12:0 135 sieo 34 
11-19 137 21205. | '89e | lola steel el becorl 82 631 °71.0. |) 14.0 12. 0er-4 49 
11-24 137 27.60 | 387 | 1400 | 71.1 | 1990 80 —— | 77.0. | 14:0 22 51 
11-29 138 27.73 | 382 | 1344 | 71.1 | 1969 78 47 | 50.4.) 12.0 7 1.77) 1.4 48 
12-4 138 27.89 | 433 | 1417 | 99.6 | 2274 82 73 | 82.0 | 16.0 | 2.7 | 1.0 49 
12-9 138 28.05 | 4382 | 1423 | 99.6 | 2271 92 7191 (4,091 720.003 Dale. 25 
12-14 138 27.97 | 434 | 1467 | 99.6 | 2277 ri 69: |, 68.0) 14.07) 2347 a0 59 
12-19 138 27 90 | 4382 | 1437 | 99.6 | 2272 84 60) vt. | 1420 |) 2.2 eee 23 
12-24 138 27.69 | 443 | 1487 | 99.6 | 2313 (jal 60°) 77.05 14.0) Paar ieee 24 
12-29 138 27.64 | 434 | 1437 | 99.6 | 2281 86 88: 1137.2.) 18.0 | 2245e1-8 33 
1-3 138 27.60 | 480 | 1563 | 99.6 | 2264 89 80. | 73-4 17.0 Ne 2eGa eres 11 
1-8 138 27.71 | 4384 | 1528 | 99.6 | 2281 87 101 | 8454.) 2020) | 3824122 48 
1-13 138 27.82 | 441 | 1640 | 99.6 2282 — 2 1.62.2.) 19.0: |\x3- 001-6 49 
1-18 138 27.83 | 445 | 1576 | 99.6 | 2298 81 Si | GL.8 7) 18 Onl 2.7 a1. 31 
1-23 139 27.87 | 438 | 1508 | 99.6 | 2269 88 82. | 58.2) 115-03) 2238122 48 
1-28 139 27.85 | 440 | 1503 | 99.6 | 2280 79 94) 176560019. 0, lee One tes 32 
2-2 139 27.98 | 444 | 1508 | 99.6 | 2293 88 92 163.6) |51G-Onlee Gules 47 
2-7 139 28.12 | 450 | 1581 |102.1 | 2300 81 Of | 7122) p22. 0 eel 48 
2-12 139 28.27 | 456 | 1572 |102.1 | 2320 89 86 19070-21605) 3 One 48 
2-17 139 28.42 | 450 | 1600 |102.1 | 2297 85 807 1). 65.0: 191620 foe ete 48 
2-22 139 28.45 | 451 | 1673 {102.1 | 2301. 78 107, [e722 (626,07 ss 4a ie: 32 
2-27 139 28.50 | 457 | 1656 /102.1 | 2337 88 Sig fetoee, IPO sO se Seyi co 48 
3-3 139 28.53 | 436 | 1394 |102.7 | 2240 80 99) 17828. p23 :O lio da Les 24 
3-8 139 28.59 | 441 | 1519 |102.7 | 2257 85 105, 1805256230) tS lal tee 12 
3-13 139 28.62 | 443 | 1506 |102.7 | 2266 85 $4" | 66,8) |) 1720: | 2.6) |. 230 24 
3-18 139 28.44 | 430 | 1469 /103.2 | 2258 94 G4) (GOlGs i lstOs peau led 24 
3-23 139 28.48 | 436 | 1494 |103.2 | 2259 84 110) | (8222521 O74 2a 6 25 
3-28 139 28.51 | 431 | 1468 |103.2 | 2242 86 90 | 73.4 | 18.0 | 2.6 | 1.6 49 
4-2 139 28.69 | 434 | 1365 |103.2 | 2252 83 76, | 69.4,| 16.0) | 204 | ya 50 
4-7 139 28.72 | 431 | 1415 |103.2 | 2242 84 84 1°76.07015.05) 21) nies 34 
4-12 139 28.74 | 440 | 1364 /103.2 | 2278 83 104 | 86.4 | 20.0 | 2.7 | 1.2 33 
4-17 139 28.97 | 436 | 1461 |103.2 | 2262 85 102. |°75.0.) 20.0") 3.3 lates 24 
4-22 139 29.15 | 431 | 1434 |103.2 | 2241 89 96 | 59.4 | 24.0 | 3.7 1.4 49 
4-27 139 29.33 | 433 | 1574 |103.2 | 2249 82 86 | 70.6 | 18.0 | 2.8 i Mey 49 
5-2 139 29.25 | 440 | 1564 /103.2 | 2278 83 84 | 51.4 | 19.0 | 3.1 i. 6 35 
5-7 139 29.17 | 434 | 1906 |103.2 | 2252 89 96 | 85.4 | 18.0 | 3.1 re 25 

The age given is the initial age at start of study. Dates given are first days of five-day balance periods, 


Italic figures were omitted from calculations of the averages given in Volume I, 
See Table 132 for actual values and method of smoothing. 
< Based on alcohol-dried food and oven-dried feces, 
+ Drinking water plus water in food. 
Average number of defecations per day. 


§ Elapsed time between ingestion and defecation of marker used to separate feces of 5-day periods. 


TABLE 142 Donald 
99 months 


PositivE MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 
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a CALCIUM MAGNESIUM SODIUM POTASSIUM 
ate — | 
Intake | Urine | Feces Intake| Urine | Feces | Intake] Urine | Feces | Intake! Urine Feces 
mo.day| meg. mg. mg. | mg. mg. | mg. meg. mg. mg. meg. meg. meg. 
9-30 767 174 746 266 72 187 2176 | 1864 00 2440 | 1955 340 
10-5 767 177 722 266 72 210 | 2176 | 2165 00 2440 | 2080 345 
10-10 767 182 497 266 wa 141 2176 | 1710 00 2440 | 1880 190 
10-15 767 152 601 266 69 165 2176 | 1996 00 2440 | 2265 274 


10-20 767 158 574 | 266 67 174 | 2176 | 2123 00 2440 | 1912 266 


10-25 767 159 611 | 266 69 179 | 2176 | 1840 00 2440 | 1960 282 


10-30 767 166 626 | 266 65 213 | 2176 | 1886 00 2440 | 2049 260 
11-4 772 154 603 | 299 50 172 | 2180 | 2005 23 2822 | 2548 227 
11-9 772 141 549 | 299 69 181 | 2180 | 1811 32 2822 | 2100 211 


11-14 772 124 641 | 299 72 197 | 2180 | 1823 31 2822 | 2360 246 


11-19 772 129 601 | 299 58 194 | 2180 | 2016 28 2822 | 2257 258 
11-24 772 144 666 | 299 69 216 | 2180 | 1676 26 2822 | 2625 271 
11-29 772 132 617 | 299 54 190 | 2180 | 1918 12 2822 | 1890 180 
12-4 1259 144 976 | 315 76 147 | 2445 | 2138 00 3013 | 2365 301 
12-9 1259 138 1020 | 315 73 200 | 2445 | 2210 00 3013 | 2418 240 


12-14 1259 103 1029 | 315 43 171 | 2445 | 2082 00 3013 | 2579 230 
12-19 1259 125 884 | 315 90 156 | 2445 | 2239 14 3013 | 2506 240 
12-24 1259 125 884 | 315 74 156 | 2445 | 2138 14 3013 | 2517 240 
12-29 1259 125 980 | 315 95 197 | 2445 | 2356 83 3013 | 2652 352 

1-3 1259 iW Gl 1043 | 315 83 197 | 2445 | 1980 00 3013 | 2630 265 





1-8 1259 112 | 1007 | 315 90 98 | 2445 | 2194 20 3013 | 2440 240 
1-13 1259 120 987 | 315 95 114 | 2445 | 2127 12 3013 | 2589 223 
1-18 1259 132 958 | 315 88 135 | 2445 | 2195 12 3013 | 2524 225 
1-23 1259 138 891 | 315 89 122 | 2445 | 2291 14 3013 | 2840 212 
1-28 1259 147 946 | 315 77 149 | 2445 | 2300 20 3013 | 2582 263 


2-2 1259 151 944 | 315 86 148 | 2445 | 2279 12 3013 | 2685 239 
2-7 1312 131 1044 | 378 92 115 | 2823 | 2461 18 3221 | 2740 211 
2-12 1312 135 966 | 378 87 159 | 2823 | 2584 25 3221 | 2677 258 
2-17 1312 138 984 | 378 81 147 | 2823 | 2516 15 3221 | 2697 153 
2-22 1312 131 1071 | 378 86 221 | 2823 | 2493 28 3221 | 2757 267 


2-27 1312 137 967 | 378 86 148 | 2823 | 2436 23 3221 | 2575 217 
3-3 1317 138 963 | 385 89 120 | 2814 | 2625 26 3358 | 2735 240 
3-8 1317 139 1056 | 385 89 126 | 2814 | 2513 19 3358 | 2874 244 
3-13 1317 151 969 | 385 | 103 113 | 2814 | 2587 14 3358 | 3091 240 
3-18 1324 150 1025 | 331 99 169 | 2438 | 2082 15 3249 | 2781 222 





3-23 1267 143 955 | 331 79 97 | 2438 | 2045 27 3249 | 2521 231 
3-28 1267 131 1006 | 331 83 107 | 2438 | 2262 29 3249 | 2632 223 
4-2 1267 141 973 | 331 82 106 | 2438 | 2142 00 3249 | 2658 220 
4-7 1267 145 1043 | 331 78 215 | 2438 | 2064 16 3249 | 2659 239 
4-12 1267 169 1013 | 331 85 191 | 2438 | 2148 00 3249 | 2640 270 


4-17 1267 184 991 | 331 83 188 | 2438 | 1910 19 3249 | 2622 210 
4-22 1267 149 1083 | 331 81 208 | 2438 | 2260 13 3249 | 2811 172 
4-27 1267 137 1010 | 331 76 199 | 2438 | 2049 00 3249 | 2489 216 
5-2 1267 151 965 | 331 79 188 | 2438 | 2218 00 3249 | 2623 172 
5-7 1267 136 1013 | 331 88 200 | 2438 | 1870 30 3249 | 2673 265 





The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
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TABLE 143 


NUTRITION AND CHEMICAL GROWTH 


Donald 
99 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 








Values are averages per day 
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The age given is the initial age at start of study. Dates given are first days of five-day balance 































































































NITROGEN PHOSPHORUS CHLORINE SULFUR 

Intake | Urine | Feces |Intake| Urine | Feces | Intake} Urine | Feces | Intake} Urine | Feces 

gm. gm. gm. mg. mg. meg. mg. mg. mg. mg. mg. mg. 
10.32 8.78 1.30 1076 639 482 3412 | 2916 11 692 600 105 
10.32 9.09 1.44 1076 781 431 3412 | 3024 26 692 608 92 
10.32 8.99 0.98 1076 655 322 3412 | 2748 16 692 596 66 
10.32 8.87 Lee 1076 685 475 3412 | 3018 18 692 654 103 
10.32 9.25 1.08 1076 630 399 3412 | 3279 22 692 631 90 
10.32 9.28 1.02 1076 724 374 3412 | 2742 24 692 659 71 
10.32 9.54 0.99 1076 wie 420 3412 | 2970 25 692 653 80 
10.438 9.50 0.92 1103 645 312 3524 | 3244 25 699 644 70 
10.43 9.20 0.83 1103 597 285 3524 | 2982 22 699 621 64 
10.438 9.22 1.04 1103 657 349 3524 | 3078 55 699 612 76 
10.43 9.06 1.04 1103 540 316 3524 | 3413 25 699 602 64 
10.43 | 10.14 1.06 1103 721 406 3524 | 2642 va 699 678 63 
10.43 9.41 0.79 1103 715 316 3524 | 3038 12 699 602 52 
12.28 9.95 1.16 1484 733 378 3826 | 3420 26 824 639 rfl 
12.28 | 10.54 0.98 1484 780 388 3826 | 3370 36 824 689 65 
12.28 | 10.66 0.98 1484 829 360 3826 | 3182 73 824 720 67 
12.28 | 10.71 1.08 1484 870 313 3826 | 3376 61 824 703 64 
12.28 | 10.66 1.08 1484 713 313 3826 | 3370 61 824 707 64 
12:28 | 11.27 1.41 1484 789 370 3826 | 3494 99 824 739 102 
12.28 I 11214 1.24 1484 806 418 3826 | 2946 | 100 824 748 88 
12.28 | 10.88 1.23 1484 874 502 3826 | 3360 65 824 719 103 
12.28 | 10.66 0.98 1484 815 409 3826 | 3422 45 824 687 75 
12.28 | 10.97 1.05 1484 849 459 3826 | 3292 31 824 706 91 
12.28 | 11.40 0.95 1484 782 441 3826 | 3600 42 824 748 85 
12.28 | 10.92 5 hee WA 1484 834 468 3826 | 3619 65 824 713 104 
12.28 | 11.42 L138. 1484 935 425 3826 | 3583 30 824 744 85 
12.57 | 11.01 1.28 1518 887 466 4286 | 3642 43 852 743 106 
12.57 | 10.60 1.55 1518 905 395 4286 | 3780 41 852 715 100 
12.57 | 10.75 1.14 1518 882 | 369 4286 | 3775 46 852 723 75 
12.57 | 10.52 1.50 1518 950 472 4286 | 3763 49 852 709 127 
1267. elk, 4. 1.22 1518 | 1028 406 4286 | 3625 66 852 758 94 
12.64 | 10.85 1.32 1583 977 454 4369 | 4074 74 858 741 108 
12.64 | 11.00 1.45 1583 910 519 4369 | 3875 50 858 736 115 
12.64 | 11.33 1.15 1583 | 1079 370 4369 | 4032 55 858 763 86 
12.35 | 11.04 0.98 1496 | 1067 334 3832 | 3307 25 830 766 59 
12.35 | 10.78 n pl Bs 1496 888 494 3832 | 3354 | 117 830 742 91 
12.35 | 11.03 L.23 1496 | 1038 478 3832 | 3444 33 830 786 97 
12.35 | 10.38 1.19 1496 883 381 3832 | 3528 36 830 662 7 
12.35 | 10.39 1.29 1496 846 423 3832 | 3366 30 830 672 86 
12.35 | 10.78 1.38 1496 912 494 3832 | 3510 35 830 737 112 
12.35 | 11.09 bisa th 1496 | 1022 527 3832 | 3150 PY (i 830 754 101 
12.35 | 10.84 1.15 1496 895 546 3832 | 3600 16 830 734 95 
12.35 | 10.24 122 1496 893 441 3832 | 3300 30 830 650 89 
12.35 | 10.69 0.93 1496 895 460 3832 | 3512 78 830 683 78 
12.35 | 10.35 1.14 1496 962 466 3832 | 3093 92 830 694 96 




















periods, 
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TABLE 144 Donald 


99 months 


COMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 





















































irene et ee HEMICELLULOSE 

Date INTAKE 
Intake | Feces | Intake | Feces Total | Stable Feces 
9-30 ete 1.98 PAP? 0.79 2.47 1.89 Lene 
10-5 teres 12.34, BeOoL 0.58 2.47 1.89 0.85 
10-10 lees Ler? Bees, 0.34 2.47 1.89 0.89 
10-15 eee 1.64 2.32 07255 ee Wee 1.89 ila) 
10-20 ee ches 1.42 Poe 0.55 2.47 1.89 0.85 
10-25 ese 1.24 Dee 0.44 2.47 1.89 Oct 
10-30 hieehes 1.48 ABS P. 0.40 2.47 1.89 0.79 
11-4 L=79 ey, 2.56 O55 2.62 2.02 0.84 
11-9 £279 ia es: 2.56 0.63 2.62 ZOD 0.76 
11-14 der gee, a Reese by 2.56 0.30 2.62 2,02 0.64 
11-19 1.76 laa 9 2.50 Oxpe 2.44 1.82 0.70 
11-24 1.83 1262 PAM ol 0.46 2.80 2.22 0.85 
11-29 IAG: 1.69 2.50 0.54 2.44. ib SY 0.45 
12-4 iL at tp ar Brae 0.49 2.40 1.89 On 
12-9 Igoe 1374. Zion 0.62 PRY 1.89 0.95 
12-14 ibask: 1.29 PLE Pe 0.40 2.40 1.89 0.69 
12-19 iPS: Ie 12 Jeol Oi PR! DAT 1.89 0.52 
12-24 heehee 1.60 Pye 0.53 2.47 1.89 0.89 
12-29 Hess 1.29 ints 0.43 2.47 1.89 0.79 
1-3 133 Peau 2.32 0.58 2.47 1.89 0.83 
1-8 ioe Lis PAW mas 2.47 1.89 1 Oy 
1-13 ioe 1.97 PALA Ow52 2.47 1.89 if (Dee 
1-18 13:29 TO Pipl 0.48 2.28 1.68 0.87 
1-23 aah: 1.42 Daa Dea 2.47 1.89 OTs 
1-28 1.33 ib orgs} 2.32 0.54 2.47 1.89 0.98 
2-2 1eS3 1.26 PLAY, 0.38 2.47 1.89 0.83 
2-7 1.46 1295 PAA op 0.50 an Or 1.98 1.14 
2-12 1.46 1.80 Pas) apl 0.58 Py Layt 1.98 0.82 
2-17 1.46 1.64 Py LONI 0.40 2.61 1.98 0.75 
2-22 1.46 PA PAS 2.61 0.67 Zao 1.98 1h PAD 
2-27 1.46 OZ 2.01 0.27 2.61 1.98 0.94 
3-3 1.46 Deon 2eoL 0.66 226i 1.98 isto! 
3-8 1.46 Dh Pe op 0.48 2.61 1.98 fale! 
3-13 1.46 1.58 4A oil Osa2 Pid sill 1.98 0.85 
3-18 1h 333 1.24 ie 0.35 2.47 1.89 0.67 
3-23 acd 2edlio PA ye 0.45 2.47 1.89 0.93 
3-28 1.36 Lbs rari: 0.48 2.00 2.09 0.96 
_ 4-2 oe ies Bese 0.34 2.47 1.89 0.90 
4-7 Leoe Lee PLAS 0.38 2.47 1.89 0.83 
4-12 iss Ih kyr PAB. 0.58 PAY 1.89 0.90 
4-17 iL oye 1.80 2.82 0.60 2.47 1.89 1.08 
4-22 jha!s! 2.34 Dae ORT 2.47 1.89 1.26 
4-27 1.33 I ei Dine 0.44 2.47 1.89 0.96 
5-2 Lee 1.80 2.02 0223 2.47 1.89 120L 
5-7 1.33 1250 PRES 0.45 2:47 1.89 0.93 





TABLE 145 Donald 
99 months 


Iron IN INTAKE, URINE, FECES 
Values are averages per day 
































Date |Intake| Urine| Feces Date Intake| Urine | Feces Date Intake| Urine | Feces 
mo -day|) mg. mg. meg. mo.-day | mg. meg. mg. mo.-day| mg. mg. mg. 
9-30 | 8.19 | O. 9.50 12-14 8.43 | 0.34 5.48 2-27 9.44 | 0.10 Tak 
10-5 8.19 | 0.03 8.34 12-19 8.43 | 0.15 5.27 3-3 9.44 | 0.15 9.49 
10-10 | 8.19 -- 5.40 12-24 8.43 | 0.12 §.27 3-8 9.44 | 1.21 8.80 
10-15 | 8.19 _— 9.00 12-29 8.43 | 0.04 5.78 3-13 9.44 | 1.93 6.91 
10-20 | 8.19 | 0.20 6.62 1-3 8.43 | 0.02 6.76 3-18 8.46 | 0.32 5.07 
10-25 | 8.19 | 0.03 6.70 1-8 8.43 | 0.15 7.55 3-23 8.46 | 0.20 (ore 3 
10-30 | 8.19 | 0.23 7.26 1-13 8.46 | 0.15 7.96 3-28 8.46 | 0.30 6.48 
11-4 8.49 | 0.15 6.23 1-18 8.46 | 0.16 7.58 4-2 8.46 | 0.18 | 16.16 
11-9 8.49 | 0.18 721 1-23 8.46 | 0.14 6.21 4-7 8.46 | 0.08 4.46 
11-14 | 8.49 | 0.01 4.81 1-28 8.46 | 0.17 Ff Ri 4-12 8.46 | 0.02 7.40 
11-19 | 8.49 | 0.01 6.82 2-2 8.46 | 0.18 6.12 4-17 8.46 | 0.13 7.46 
11-24 8.49 | 0.05 6.82 2-7 9.44 | 0.23 9.05 4-22 8.46 | 0.20 9.06 
11-29 | 8.49 | 0.58 5.28 2-12 9,44 | 0.33 7 OL 4-27 8.46 | 0.31 6.44 
12-4 8.43 | 0.22 5.90 2-17 9.44 | 0.31 6.21 5-2 8.46 | 1.56 6.82 
12-9 8.43 | 0.16 7.90 2-22 9.44 | 0.01 | 10.20 5-7 8.46 | 0.11 5.58 


The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italic figures were omitted from calculations of averages given in Volume I, 


TABLE 146 Donald 
100 months 


PEDOMETER MEASUREMENTS 























Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 13 12-22 t 1-2 ; 3-8 1 4-12 13 
11-17 1% 12-28 3 1-26 } 3-14 3 4-18 3 
11-30 2 12-29 $ 2-1 3 3-21 1} 4-19 , 
12-1 25 1-4 Ve 2-2 3 3-22 4 4-25 3 
12-7 aaa 1-5 a 2-8 8 3-28 3 4-26 13 
12-8 2% 1-11 2k 2-9 13 3-29 13 5-2 1} 
12-14 1#4 1-12 A 2-15 1 4-4 2% 5-3 4b 
12-15 1s 1-18 1s 2-16 1 4-5 FY 5-9 1} 
12-21 lis 1-19 4 2-29 § 4-11 13 5-10 é 
3-7 23; 














New Haven pedometers were set at 27 inches and worn hooked to belt during hours awake. 


TABLE 147 Donald 
105 months 


TEMPERATURE AND PULSE 























Temper- Z Ab - - 
Date nike Pulse Date ake Pulse Date Liaise Pulse 
4-7 98 .2 72 4-19 98.4 84 5-2 98 .2 
4-8 98.2 72 4-20 99.6 79 5-3 98.2 ih 
4-9 98 .2 73 4-21 98.1 72 5-4 98 .2 84 
4-10 98 .2 15 4-22 98 .0 77 5-5 98 .6 72 
4-11 98 .2 70 4-23 99.8 84 5-6 98 .4 80 
4-12 98 .2 86 aoe 98.0 te 5-7 98.0 82 
- 98 .2 76 
4-13 98.8 84 4-26 98 .2 80 5-8 98 
; - 4 

ne 98 .4 88 4-27 98 .2 76 5-9 98.3 . 
ae oes cb a 98 .4 80 5-10 98.2 76 
1 : - 98.3 76 5-11 98 .4 8 
ane 98 .7 Ue 4-30 97.8 76 5-12 98.0 o 

; 100.0 88 5-1 98.0 84. §-13 98 .0 
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DONALD 


Ficure 90. Actual size reproduction of roentgenogram of left hand. 
Chronological age 98 months. 
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DONALD 
Figure 91. Actual size reproduction of 
Chronological age 98 months. 


roentgenogram of left elbow. 
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DONALD 


Fiaure 92. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 98 months. 


482 NUTRITION AND CHEMICAL GROWTH 





DONALD 


FiGuRE 93. Ac i 
: : 93. Actual size reproduction of r F lef 
, roe re mrs y 
Chronédlosiesl son on ntgenogram of left shoulder, 
ogical age 98 months. 








DONALD 


Ficure 94. Actual size reproduction of roentgenogram of left hip. 
Chronological age 98 months. 
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DONALD 
Figure 95. Actual sizé reproduction of roentgenogram of left knee. 
Chronological age 98 months. 
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DONALD 


Figure 96. Actual size reproduction of roentgenogram of left knee. 
Chronological age 98 months. 
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DONALD 


Figure 98. Actual size reproduction of roentgenogram of left foot 
Chronological age 98 months. 





























488 NUTRITION AND CHEMICAL GROWTH 
TABLE 148 Donald 
104 months 
NITROGEN PARTITION OF URINE 
Value in grams of nitrogen per day 
: Total : . | Creatinine gots Uric 
Date nibrogen Urea Ammonia Creatine Creatinine ea 
3-28 11.30 10.280 0.220 0.425 0.262 0.149 
3-29 11.66 10.449 0.271 0.452 0.266 0.146 
3-30 10.78 9.566 0.254 0.460 0.248 0.121 
3-31 10.20 9.237 0.263 0.472 0.231 0.111 
4-1 11.32 9.968 0.312 0.466 0.250 0.110 
4-2 10.08 8.727 0.273 0.434 0.221 0.119 
4-3 10.17 8.732 0.228 0.394 0.253 0.138 
4-4 10.77 9.416 0.244 0.442 0.254 0.127 
re 10.60 9.142 0.258 0.434 0.257 0.150 
4-6 10.30 9.130 0.250 0.465 0.255 0.123 
4-7 10.90 9.804 0.256 0.412 0.236 0.124 
4-8 9.81 8.818 0.222 0.433 0.238 0.081 
4-9 9.95 8.979 0.221 0.448 0.221 0.128 
4-10 10.46 9.202 0.258 0.470 0.261 0.132 
4-11 10.83 8.743 0.237 0.490 0.244 0.128 
4-12 11.46 8.265 0.195 0.483 0.288 0.145 
4-13 11.46 10.090 0.310 0.505 0.259 0.129 
4-14 10.92 9.214 0.266 0.493 0.266 0.142 
4-15 9.53 8.407 0.293 0.400 0.233 0.114 
4-16 10.51 9.363 0.279 0.378 0.290 0.148 
4-17 11.18 10.262 0.234 0.454 0.2 
4-18 11.49 10.344 0.360 0.405 ious ates 
4-19 Tigi 10.031 0.271 0.409 0.275 0.137 
4-20 10.88 9.837 0.263 0.414 0.270 0.121 
4-21 10.77 9.735 0.235 0.364 0.234 0.140 
4-22 11.03 9.868 0.222 0.354 
4-23 11.07 9.904 0.246 0.424 nee Wiges 
4-24 11.57 10.139 0.225 0.411 0.286 0.160 
4-25 10.57 9.443 0.287 0.384 0-257 0.139 
4-26 9.98 8.975 0.237 0.375 0.253 0.137 
4-27 10.07 9.008 0.216 0 
4-28 10.73 9.434 0.310 Sar enn ate 
4-29 10.02 8.794 0.202 0.372 0.246 0.136 
4-30 10.37 9.101 0.223 0.438 0.266 0.142 
5. 10.00 8.852 0.226 0.428 0.266 0.134 
5-2 10.57 9.269 0.219 0 
5-3 10.93 9.420 0.252 er oe via 
5-4 10.66 9.119 0.243 0.426 0.264 0.129 
6-8 10.46 9.080 0.244 0.418 0.26 
5-6 10.82 9.690 0.2 eed eps 
289 0.441 0.252 0.130 
5-7 10.33 8.917 0.243 5 3 
5-8 19-87 8.749 0.219 Oat nei ere 
: ; ‘§ 0.283 0.369 0.285 0.130 
5-10 10.81 9587 0.229 0.46 390 inay 
5 ; 466 0.290 0.137 
5-11 10.23 9.572 0.306 0.353 0.277 0085 














The age given is the initial age at start of study. 
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DONALD 


Ficure 99. Actual size reproduction of roentgenogram of left hand. 
Chronological age 104 months. 
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DONALD 
Fiaure 100. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 104 months. 
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DONALD 
Figure 101. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 104 months. 
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DONALD 
FIGURE 102. Actual size reproduction of roentgenogr 
Chronological age 104 months. 


am of left shoulder. 





DONALD 
Figure 103. Actual size reproduction of roentgenogram of left hip. 
Chronological age 104 months. 
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DONALD 


Actual size repr ti has ' lef 
1 nas reproduction of roentgenogram of left 
hronological age 104 months. 


FIGuRE 104. 


knee. 
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DONALD 


Figure 105. Actual size reproduction of roentgenogram of left knee. 
Chronological age 104 months. 
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DONALD 


\ctual size reproduction of roentgenogram of left foot. 
Chronological age 104 months. 
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Fiaure 107, Actual size reproduction of roentgenogram of left foot. 
Chronological age 104 months. 
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FicurRE 108. Actual size reproduction of roentgenogram of jaws. 
‘ . > > = 
Chronological age 106 months. 
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DONALD 
Ficure 109. Roentgenograms of teeth, age 106 months. 





DONALD 
Figure 110. Dental examination, age 106 months, 
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DONALD 
FIGURE | 


11. Actual size reproduction of roentgenogram of left hand. 
Chronological age 106 months. 
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DONALD 


Figure 112, Actual size reproduction of roentgenogram of left elbow. 


Chronological age 106 months. 
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DONALD 
13. Actual size reproduction of roentgenogram 
Chronological age 106 months. 


FIGURE 1 of left elbow. 
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DONALD 
Figure 114. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 106 months. 
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115. Actual size reproduction of roentgenogram of left hip 
Chronological age 106 months. 


FIGUR 





DONALD 505 





DONALD 


Figure 116. Actual size reproduction of roentgenogram of left knee. 
Chronological age 106 months. 
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DONALD 
Ibe Actual size reproduction of roentgenogram of left 
Chronological age 106 months. — 
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Figure 118. Actual size reproduction of roentgenogram of left foot 
Chronological age 106 months. 





DONALD 


Actual size reproduction of roentgenogram of left foot. 
Chronological age 106 months. 
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DONALD 





Figure 120. DONALD, age 135 months 
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RoOENTGENOGRAMS OF PROGRESS OF B 
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Fiaure 121. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of wate 
~The meal was at body temperature when ingested and the first film w: 

DONALD exposed about ten minutes later. 

Age, 115 months 








yp Rf ‘ee vy Ena : 
10 minutes 40 minutes 70 minutes 130 minutes 160 mi 


FiGuRE 122. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces <¢ 

standard pasteurized milk (3.5 per cent fat). The meal was at bod 
DONALD temperature when ingested and the first film was exposed about ten mir 
Age, 115 months utes later. 





‘ ns : ~ . 
10 minutes 10 minutes 70 minutes 100 minutes 130 mu 


FiGgur® 123. Progress of meal consisting of 2 ounces of barium sulfate, 3 ounces of water an 

; 1 ounce of corn syrup (approximately 30 per cent glucose, 61 per cen 
DONALD carbohydrate). The meal was at body temperature when 
\ge, 115 months 


( ! ingested an 
the first film was exposed about ten minutes later. 


DONALD 


LS THROUGH GASTROINTESTINAL TRACT 
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24 hours 48 hours 
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145 minutes 





24 hours 48 hours 
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ninutes 200 minutes 24 hours 48 hours 
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RoOENTGENOGRAMS OF PROGRESS OF BA 







10 minutes 45 minutes 90 minutes 120 minutes 180 minu 


Figure 124. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of cream 
(20 per cent fat). The meal was at body temperature when ingested 

DONALD and the first film was exposed about ten minutes later. 

Age, 115 months 
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10 minutes 40 minutes 80 minutes 140 minutes 190 minu 


Ficure 125. Progress of meal consisting of 40 grams of barium sulfate mixed with 100 
; grams of raw, ground lean meat, baked twenty to thirty minutes and 
DONALD ingested with 200 ml. of water. In the 290 gm. of barium, meat and 
Age, 115 months water ingested (about 50 gm. of water were lost in cooking) the concen- 
trations of fat and protein were approximately 3.5 and 7 per cent, 

respectively. : 






) no %. * - nH 


10 minutes 40 minutes 70 minutes 130 minutes 24 hours 


FIGURE 126. Progress of meal consisting of 2 ounces of barium sulfate, 4 ounces of standard 
pasteurized milk and 0.2-0.3 gm. carmine. The meal was at body temper- 


DONALD ea goes : : 
IN ALL ature when ingested and the first fi ras exposed ; : : 
Age, 1385 months later. S st film was exposed about ten minutes 
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RoOENTGENOGRAMS OF PROGRESS OF Bs 





Oa 


10 minutes 50 minutes 80 minutes 140 minutes 200 m 









Figure 127. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of evapo 

rated milk, diluted 1:1 with water. The meal was at body temperature 
DONALD when ingested and the first film was exposed about ten minutes later 
Age, 135 months 





10 minutes 35 minutes 80 minutes 110 minutes 170 mi 


FIGuRE 128. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand. 

ard pasteurized milk (3.5 per cent fat). The meal was at body tempera: 
DONALD ture when ingested and the first film was exposed about ten minutes 
Age, 135 months later. 






mo? 3 Co SE oS? BS Es 
10 minutes 30 minutes 60 minutes 120 minutes 180 min 


Figure 129. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of base- 
Iyeha ik T 

exchanged milk. The meal was at body temperature when ingested and 

JONALD the first film was exposed about ten minutes later. | 

Age, 135 months 
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LS THROUGH GASTROINTESTINAL TRACT 





hours 48 hours 72 hours 





minutes 24 hours 48 hours 72 hours 
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DONALD 
Fraure 130. Actual size reproduction of roentgenogram 
Chronological age 120 months. 





of left hand. 
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Figure 131. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 120 months, 
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DONALD 


Actual size reproduction of roentgenogram of left 
Chronological age 120 months. 


FIGURE 132. 
elbow. 


FicureE 133. 
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DONALD 


Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 120 months. 


19 
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\ctual size reproduct 


ion of roentgenogram of left hip 
Chronological age 120 months, 
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DONALD 


Figure 135. Actual size reproduction of roentgenogram of left knee. 
Chronological age 120 months, 
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DONALD 
FIGURE 136. Actual size reproduction of roentgenogram 
Chronological age 120 months. 


of left knee. 
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Actual size reproduction of roentgenogram of left foot 
Chronological age 120 months 
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\ctual size reproduction of roentgenogram of left foot 
Chronological age 120 months. 
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FIGURE 138. 
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TABLE 149 
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Donald 
146 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 



































LIGNIN CELLULOSE See ne 

Date INTAKE 

Intak c 7 Feces 

ntake Feces Intake Feces Total Stable 
9-18 haere ioe 2.88 0.36 2.87 1.65 0.65 z. 
9-23 ilaeae 1.58 2°88 0.52 Ph ASHP 1.65 0.71 
9-28 Peot 120 2.88 0.66 DST, 1.65 0.63 
10-3 1.26 leat Dabok O23 Quar 1.65 0.53 
10-8 12.26 leases 2288 0.56 2.87 1.65 0.65 
10-13 1.26 1.49 2.88 0.52 Mate 1.65 0.59 
10-18 1.26 1210 racks: O257 acer 1.65 0.49 
10-23 P26 Loo3 2.88 0.68 PR tee 1.65 0.62 
10-28 t.26 1.88 2.88 0.64 QeS7 1.65 0.58 
hit 1.26 1.46 2. Bos 0.57 OEST 1.65 0.58 
dla berg 126 1.16 2.88 0.57 Daa 1.65 0.54 
TABLE 150 Donald 


Bopy LENGTH AND WEIGHT — INTAKE 


146 months 


AND ELIMINATION 








INTAKE AVERAGE 


DAILY HEAT OF 


Recum- 


FECES 


























Date bent : (Weight’ AVERAGE DAILY COMBUSTION AVERAGE DAILY 
N t 
length Dry | Total In- : Wet | Dry 

aa watert Fat aa Urine} Feces <i ie Fat 
mo.day| ecm. kg. gm. gm. gm. Cal; | Cal. | Cal. |} gm. gm. | gm. 
9-18 | 158.4 | 41.76 | 451 | 1780 | 108.6 | 2401 |} 111 | 104 | 60.2 | 20.6 | 3.6 
9-23 | 158.6 | 41.28 | 448 | 1754 | 110.6 | 2395 97 | 108 | 75.8 | 21.4 | 3.4 
9-28 | 158.8 | 41.66 | 489 | 1706 | 118.2 | 2599 99 | 116 | 80.2 | 22.6 | 4.1 
10-3 159.0 | 41.71 | 453 | 1803 | 113.4 | 2422 | 101 | 104 | 73.0 | 20.7 | 3.5 
10-8 159.2 | 41.73 | 474 | 1800 | 114.2 | 2507 93 | 110 | 75.8 | 21.6 | 3.4 
10-13 | 159.2 | 41.77 | 454 | 1752 | 113.0 | 2436 | 100 | 120 | 78.0 | 23.5 | 4.2 
10-18*}| 159.3 | 41.85 | 515 | 1691 | 114.3 | 2680 97 98 | 69.8 | 18.9 | 3.8 
10-23 | 159.3 | 42.24 | 505 | 1702 | 113.1 | 2641 | 100 | 118 | 92.0 | 23.5 | 4.2 
10-28 | 159.3 | 42.05 | 471 | 1698 | 110.5 | 2472 99 | 108 | 84.8 | 21.6 | 3.7 
11-2 159.4 | 42.02 | 452 | 1741 | 112.8 | 2436 99 | 120 | 80.0 | 23.1 | 4.0 
11-7 159.4 | 42.20 | 473 | 1763 | 112.2 | 2506 97 | 112 | 79.0 | 22.4 | 4.2 














Lax- | Elim- 
ation jination 
ratet| time§ 
hours 
0.8 75 
0.6 61 
10 27 
0.6 73 
0.8 29 
150 52 
0.8 50 
0.6 51 
0.8 49 
0.6 50 
1.2 31 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


* See Table 132 for actual values and method of smoothing. 
+ Based on vacuum-dried food and cryochem-dried feces. C 
food and oven-dried feces are given in Table 597, page 1421. 
Drinking water plus water in food. 
| Average number of defecations per day. 


orresponding values for alcohol-dried 


§ Elapsed time between ingestion and defecation of marker used to separate feces of 5-day periods. 
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TABLE 151 Donald 

146 months 

PositrivE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 
CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date 

Intake | Urine | Feces |Intake| Urine} Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo day| mg. mg. meg. mg. mg. mg. mg. mg mg mg mg mg. 
9-18 | 933 181 | 542 |'297 | 107 | 173 | 3048 | 2757 | 10 | 3491 | 2995 | 230 
9-23 | 966 184 | 563 | 312 98 | 182 | 2982 | 2428 | 17 | 3405 | 2879] 269 
9-28 | 919 162 | 691 | 290 | 100 | 190 | 3069 | 2490 | 18 | 3411 | 2910 | 294 
10-3 949 160 | 607 | 318 80 | 164 | 3059 | 2416] 19 | 3487 | 2204 | 235 
10-8 | 912 154 | 608 | 295 46 | 170 | 2966 | 2644! 19 | 3487 | 2730 | 257 
10-13 | 945 130 | 668 | 318 99 | 193 | 3068 | 2330] 16 | 3503 | 2919 | 251 
10-18 | 938 152 | 573 | 307 98 | 165 | 3018 | 2506 | 23 | 3501 | 2894 | 227 
10-23 | 949 159 | 703 | 306 95 | 212 | 2990 | 2578 | 28 | 3528 | 3215 | 330 
10-28 | 937 154 | 572 | 294 86 | 168 | 3024 | 2521 | 33 | 3465 | 2970 | 244 
11-2 966 157. | 687 | 297 | 110 | 190 | 2996 | 2466] 20 | 3512 | 3009 | 312 
11-7 | 1000 158 | 584 | 309 | 110 | 148 | 2925 | 2624 | 12 | 3567 | 2932 | 242 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


Donald 
146 months 


TABLE 152 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, Feces 


Values are averages per day 








Date 





mo.day 


9-18 

9-23 

9-28 
10-3 


10-8 
10-13 
10-18 
10-23 
10-28 
11-2 
11-7 






































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Intake | Urine | Feces | Intake! Urine Feces |Intake| Urine | Feces | Intake Urine | Feces 
gm. gm. gm. mg. mg. mg. mg. mg. mg mg mg. mg. 
12.90 }-11.13' | 1.27 | 1474 990 418 4423 | 4348 11 1010 763 125 
12.68 | 11.14 | 1.45 | 1492 998 407 4345 | 3558 26 959 802 140 
13.26 | 10.93 | 1.53 | 1469 992 408 4396 | 3846 26 1037 742 147 
13.75 | 11.83 | 1.40 | 1525 1005 369 4332 | 3577 21 991 780 132 
13.07 | 10.74 | 1.50 | 1466 971 366 4161 | 3946 22 1058 740 139 
13.39 | 10.86 | 1.68 | 1529 969 426 4290 | 3482 24 894 732 147 
13.26 | 10.96 | 1.21 | 1529 952 352 4491 | 3816 29 1032 749 117 
13.66 | 11.39 | 1.55 1531 953 456 4434 | 3968 40 1084 747 145 
13.35 | 11.06 | 1.30 | 1450 988 356 4295 | 3814 33 950 776 130 
13.47 | 11.19 | 1.47 1487 968 439 4446 | 3632 28 970 780 149 
13.21-; 10.75 | 1.41 | 1559 940 353 4335 | 4080 22 1009 747 136 














The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 

















TABLE 153 Donald 
146 months 
Fat Partition oF FEces 
Values in grams per day 
Unsaponi- Neutral Free 
Date fiable fat fatty Soap 
acids 
9-18 1.15 0.19 Ov27 1.95 
9-23 1.10 0.20 0.31 eVErl 
9-28 1.09 0.20 0.31 247 
10-3 0.98 0.15 (O). 2Fe PEA. 
10-8 1607 0.20 0.34 1.85 
10-13 1.24 Oe2i 0.31 PD 
10-18 1.00 0.20 OR27, Dea 
10-23 eis 0.21 0.30 aay, 
10-28 1.16 0.22 0.38 1.98 
11-2 1.20 O28 0.35 2.19 
11-7 Lest) Op22 0.35 aoe 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


TABLE 154 


Donald 
146 months 


Iron, MANGANESE, CopPpER, ALUMINUM, LEAD AND TIN 
IN INTAKE, FECES* 
Values in milligrams per day 






























































IRON MANGANESE COPPER 

Date 

Intake Feces Intake Feces Intake Feces 
9-18 ies AEE 10.61 2.04 7 AMG O79 152 
9-23 10.59 - 1.87 — DBE — 
9-28 KO) ata — Buoy — 4.39 — 
= 12.84 8.42 2.03 2.03 3.80 1.66 
10-8 14.35 7.69 PAPER 1.91 Soy 1.69 
10-13 11.80 9.09 LO Dsl 3.65 1.90 
10-18 12.49 8.85 219 1.86 6.26 te FAS, 
10-23 12279 10.42 Fh pA Fe20 4.29 220 
10-28 11.36 8.81 Pan ales: OF 4.75 1.83 
11-2 10.57 8.88 1.80 1.89 Ors 1.80 
7. 9.34 T O¥E 1.81 74. DOL 1.54 

ALUMINUM LEAD TIN 

9-18 455 1.69 0.58 0.30 138 duses 
9-23 3.95 a 0.56 — 1.52 — 
9-28 3.00 — Onb2 — ib AS) — 
10-3 BEDE ib sake) 0.52 Hee 3) AP! 1.88 
10-8 2.58 iL 10) 0.62 0.25 1.54 1 84 
10-13 By Slee 1.49 0.45 0.28 0.92 1.24 
10-18 3.66 iL bee 0.67 mee 0.77 0.93 
10223 2.86 Baila 0.62 0.42 0.72 10 
10-28 rls, 1.88 0.52 Oneal 0.70 0.69 
Tha hep. 3.40 1.80 0.66 0.40 0.75 0.82 
W=% 2.29 1.24 Oz 0.26 0.76 0.74 





* Determined spectrographically by the method of Brody, 


determination of some metallic elements in food and feces. Indus. 





James K. and Ewing, D. T. Spectrographic 
Engin, Chem. (Anal. Ed.) 17: 627, 1945. 


TABLE 155 


Donald 
146 months 


TITRABLE ACIDITY AND ORGANIC AciID OF URINE 
Values in milliequivalents per day 









































sy Total Ti- Total 
Date trable pH organic Date trable pH organic 
acidity acid acidity acid 
9-18 22.6 6.27 37 .4 10-16 18.4 6.43 37 .0 
9-19 19.5 6.19 54.9 10-17 14.6 6.90 40.2 
9-20 27.0 5.99 37.6 10-18 i 6.74 38.6 
9-21 25.4 5.94 37.4 10-19 21.4 6.38 36.7 
9-22 30.2 5.92 39.0 10-20 16.0 (peeks, 42.7 
9-23 24.1 — 31.0 10-21 18.0 6.50 38.4 
9-24 28.5 5.73 34.0 10-22 13.2 6.59 29.2 
9-25 23.8 6.10 35.2 
9-26 19.6 6.30 37.8 10-23 IZAL 7.08 38.6 
9-27 30.4 5.69 33.9 10-24 23.6 6.21 35.9 
9-28 16.4 6.10 26.7 10-25 21.8 6.44 40.5 
10-26 6.2 6.88 49.2 
9-29 33.6 6.10 Aah 10-27 9.2 6.83 42.3 
9-30 23.2 6.10 35.6 10-28 14.1 6.61 39.0 
10-1 19.8 6.32 31.5 10-29 18.5 6.38 34.7 
10-2 22.5 6.19 34.4 10-30 15.8 6.31 37.3 
10-3 23.4 6.20 34.1 10-31 27.0 5.96 35.4 
10-4 13.2 7.05 35.4 11-1 22.6 6.32 36.9 
10-5 18.7 6.93 36.0 11-2 20.4 6.23 34.4 
10-6 12.8 6.80 40.2 11-3 25.0 6.60 36.6 
10-7 22.8 6.33 39.7 11-4 22.0 6.28 38.3 
10-8 13.4 6.90 47.6 
10-9 8.0 Ua 39.1 11-5 20 .6 6.22 37.6 
10-10 5.8 7.43 41.2 11-6 25.5 6.04 34.4 
10-11 5.2 8.23 43.3 1127 22.5 6.15 34.8 
10-12 17.4 6.98 33.8 11-8 22.4 6.13 34.0 
10-13 27.9 6.11 38.8 11-9 L736 6.36 34.2 
10-14 22.0 6.26 36.8 11-10 22.8 6.22 34.6 
10-15 26.2 6.18 33.0 11-11 33.2 5:62 32.4 
The age given is the initial age at start of study. 
TABLE 156 Donald 


146 months 


Iron, Coppsrr, Z1Nc in INTAKE, Urine, FEcrs* 
Values are averages per day 






































IRON COPPER ZING 
Date 

Intake | Urine} Feces [Intake Urine | Feces | Intake! Urine Feces 

mo.-day mg. mg mg. mg. mg mg meg. mg mg. 
9-18 OEO2 TI ORLO 9360) }*42603)0 439) 14 bn aera oes 8 
9-23 10.43 | 0.05 |} 10.57 | 4.13 | 0.44 | 2.38 | 16.692 eT ESE, 
9-28 12.35 | 0.03 | 10.99 | 5.59 | 0.32 | 1.67 116.28] 0.57 17.55 
10-3 11.06 | 0.06 7.71 | 4.79 | 0.81 | 1.65 116.38) 0.36 | 18.07 
10-8 16.40 | 0.13 8.60 |] 4.81 | 0.36 | 2.30 115.16] 0.52 3.60 
10-13 LIOR 0.08 7.34 | 4.72 | 0.38 | 2.04 ]17.18] 0.48 4.08 
10-18 125760 iO-LOs Si26 | 6.15 4.0, 225) 1. CG aon 70 ie 10.80 
10-23 14.36 | 0.05 | 10.08 | 6.50 | 0.45 | 1.86 117.25 0.49 12.99 
10-28 LoeZOrieOn ie) 8.26 | 5.31 | 0.52 | 2.12 | 16.28] 0.39 ver: 
11-2 LOR 2S ORO: 9.74 | 5.29 | 0.57 | 1.67 | 18.35| 0.47 13.70 

11-7 8.80 | 0:10 "15.00 Osea 15.20) 0.48 nes 
paciode Tlie teas were omitted from ealoale tie ef sates given are frst days of five-day balance 


* Determined polarographically, 


averages given in Volume I, 
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TABLE 157 laced 
146 months 


VOLUME, WEIGHT AND SULFUR PARTITION oF URINE 
Values are averages per day 











Specific Wet Dry SULFUR PARTITION 


2 
Date,|) Volume gravity | weight | weight* 





Inorganic Ethereal) Neutral 














mo.-day ml. gm. gm. mg. mg. mg. 

9-18 1061 1.023 1085 47.9 “= — —_— 

9-23 806 1.020 830 47.4 — — —— 

9-28 923 1.026 947 Alan 593 ral 78 
10-3 + 869 1.028 893 ATAU 636 65 79 
10-8 t+ 921 1032 951 44.4 590 62 88 
10-13 848 1.026 870 46.2 589 65 78 
10-187 870 13025 892 45.9 612 65 12 
10-23 + 1022 1031 1054 ATT 619 66 62 
10-28 F 920 1.030 948 48.0 601 74 101 
11-2t 932 1.024 954 47.0 608 74 98 
11-77 1123 Le O27, 1153 ATLAS — — — 
11-7¢ a eo me =m 540 73 55 
11-8t aS a 2 at 582 (e: 67 
11-9f — — -— —- 570 67 90 
11-10 — _ — — 622 80 87 
11-11f —- —- —- ~- 626 58 124 


























The age given is the initial age at start of study. Dates givenare first days of five-day balance periods 
* Cryochem dried. rm 

+ Determined upon 5-day composites and corrected for precipitate solubility. _ 

t Determined upon daily urine collections and corrected for precipitate solubility. 


TABLE 158 Donald 
146 months 


MANGANESE IN INTAKE, URINE, FECES 
Values are averages per day 











Date | Intakeft| Urine* Feces t Date | Intaket| Urine* Fecest 





mo.-day mg. mg. mg. mo.-day mg. meg. mg. 


9-18 2.04 0.005 2.02 10-18 2.41 sae 1.98 
9-23 1.95 0.000 2.12 10-23 2.30 0.006 2.42 
9-28 2.23 0.000 2.31 ; 
10-3 2.05 0.000 2.09 10-28 2.36 0.006 1.99 
10-8 2.27 0.004 2.10 11-2 2.06 0.005 2.35 
10-13 2.18 0.007 2.45 11-7 e220 0.008 = 





























The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italic figures were omitted from calculations of averages given in Volume I, 

* Determined polarographically. 

+ Determined chemically. 
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TABLE 158A Donald 
146 months 
CARBON IN INTAKE, URINE, FECES 
Values in grams per day 
Date Intake Urine Feces Date Intake Urine Feces 
mo.-day 
9-18 215;2 9.2 9.5 10-18 2152 8.6 8.6 
9-23 215.2 8.8 9.8 10-23 215.2 9.5 1027 
9-28 215.2 8.6 10.5 
10-3 215.2 10.0 9.8 10-28 eloee 9.0 9.9 
10-8 215.2 ray Oa 10.0 11-2 215.2 9.5 10.6 
10-13 215.2 9.1 10.8 11-7 21542 8.4 10.5 
TABLE 160 Donald 
146 months 


SALIVA CULTURE EstTIMATION oF Caries ACTIVITY 























QUANTITATIVE* COLOR REACTION TEST{ 
Date QUALITATIVET hours after preparation 
Lacto- ee Y 
bacilli ocel east 24 48 72 96 
mo.-day colonies per ml. of saliva 
9-22 | 26,000 0 0 of 0 3 4 4 
10-11 | 43,200 0 200 i 3) 4 4 4 
10-31 | 40,000 0 0 + 0 4 4 4 
11-14 | 23,600 0 150 -- 3 4 4 4. 





1. saliva to tomato agar plate. 
1. saliva in acid glucose broth. 
1. saliva into melted beef agar 


++—-+- * 
oro 
Now 
BES 





DONALD 
Figure 139. Dental examination, age 148 months. 


TABLE 159 


















































Donald 
146 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 

Urine Total , Am- Creatinine eas Nri 

pets Volume | nitrogen Urea monia |+Creatine Creatinine ee 
9-18 775 11.280 9.815 0.285 0.417 0.352 bee bsp. 
9-19 1240 11,523 9.631 0.314 0.480 0.376 0.161 
9-20 1595 11.182 9.617 0.319 0.388 0.360 0.134 
9-21 1035 10.847 8.982 0.313 0.472 0.356 0.165 
9-22 658 10.772 9.060 0.300 0.420 0.366 0.162 
9-23 728 11.354 9.526 0.284 0.451 0.365 0.166 
9-24 915 10.987 9.169 0.287 0.433 0.331 D157 
9-25 842 11.345 9.248 0.234 0.422 0.350 0.185 
9-26 880 iy Wy Be 9.012 0.294 0.475 0.366 0.187 
9-27 665 10.502 9.089 0.291 0.387 0.348 0.191 
9-28 536 7.740 6.727 0.203 0.276 0.241 0.177 
9-29 1275 14.973 2.545 0.430 0.528 0.488 0.183 
9-30 1120 112281 9.416 0.300 0.411 0.364 0.144 
10-1 1010 10.330 8.643 0.314 0.432 0.343 0.125 
10-2 675 10.224 8.359 0.261 0.422 0.352 0.136 
10-3 1015 11.018 9.675 0.270 0.425 0.335 0.131 
10-4 915 11 5287 9.628 0.452 0.461 0.368 0.141 
10-5 820 11.696 0.001 0.537 0.431 0.329 Ov155 
10-6 870 11.729 9.840 0.478 0.420 0.368 0.141 
10-7 727 tele y, 9.515 0.365 0.437 0.397 0.1383 
10-8 637 9.829 8.315 0.375 0.397 0.338 0.134 
10-9 775 11,131 9.040 0.915 0.437 0.346 0.140 
10-10 1180 11.186 9.228 0.698 0.425 0.180 Os Uy eys: 
10-11 1105 11.004 8.740 TUL 0.425 0.309 0.154 
10-12 910 10.848 9.121 Dro2d 0.425 0.323 0.135 
10-13 835 P1271 9.934 0.351 0.452 0.372 0.139 
10-14 700 10.702 9.287 0.293 0.394 0.324 0.133 
10-15 685 10.222 8.564 0.316 0.392 0.338 05433 
10-16 890 10.716 9.044 0.400 0.376 0.343 0.135 
10-17 1130 10.752 9.250 0.340 0.344 0.346 0.155 
10-18 910 10.307 8.798 0.387 0.364 0.298 0.154 
10-19 760 11.302 9.741 0.429 0.408 0.338 0.141 
10-20 850 10.908 9.251 0.389 0.422 0.350 0.135 
10-21 825 11.143 9.508 0.425 0.442 0.352 0.126 
10-22 1005 10.860 8.983 0.401 0.411 0.357 Lo 1 
10-23 1010 10.930 9.048 0.576 0.425 0.359 0.130 
10-24 1010 11.185 9.665 0.235 0.441 Ora10 (0) abs 
10-25 895 1 e737 0.406 0.448 0.420 0.339 0.150 
10-26 1025 abe $F fie’ 9.669 0.819 0.467 0.364 0.146 
10-27 1170 11.439 9.607 0.403 0.455 0.358 0.149 
10-28 795 10.686 8.981 0.499 0.451 0.359 0.153 
10-29 720 10.850 9.228 0.502 0.413 0.359 0.1386 
10-30 920 11.220 9.724 0.374 0.404 0.356 0.143 
10-31 1125 11.474 9.936 0.312 0.419 0.333 0.155 
11-1 1040 11.050 9.448 0.276 0.440 0.334 0.158 
11-2 1160 11.164 9.583 0.301 0.471 0.336 ORUSi7 
11-3 1085 12.028 0.223 0.320 0.486 0.370 0.146 
11-4 875 11.321 9.484 0.295 0.461 0.389 0.127 
11-5 703 10.900 9.362 0.258 0.408 0.368 0.148 
11-6 835 10.815 9.131 0.296 0.402 0.372 0.146 
11-7 1265 10.185 8.822 0.298 0.370 0.359 0.152 
11-8 1192 10.410 8.966 0.288 0.393 0.369 Sate 
11-9 1220 10.389 8.894 0.481 0.434 0.364 Saas 
11-10 1075 11.092 9.534 0.281 0.460 0.358 ee 

11-11 862 11.262 9.878 0.275 0.478 0.368 : 





The age given is the initial age at start of study. Urine volumes ar 


e in milliliters. 
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Figure 140. DONALD, age 146 months. 
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FicureE 141. Actual size reproduction of roentgenogram of left hand. 
Chronological age 146 months. 
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DONALD 
#2. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 146 months. 


FIGURE 1 


DONALD 
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Friaure 143. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 146 months. 
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DONALD 


+, Actual size re production of roentgenogram of left shoulder 
Chronological age 146 months. . 


FIGURE | 
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Figure 145. Actual size reproduction of roentgenogram of left hip. 
Chronological age,_146 months 








DONALD 
E 146. Actual size reproduction of roent 
Chronological age 146 months 


FIGUR 


genogram of left knee 


DONALD 539 





DONALD 


Figure 147. Actual size reproduction of roentgenogram of left knee. 
Chronological age 146 months. 








DONALD 
\ctual size reproduction of 
Chronological age, 146 months. 


roentgenogram of left foot. 
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Figure 149. Actual size reproduction of roentgenogram of left foot. 
Chronological age 146 months. 
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Actual size reproduction of 
Chronological age 183 months 


roentgenogram of le 





HERBERT AND JIMMY 


Both of the parents of Herbert and Jimmy were born in Indi- 
ana. The father completed the tenth grade before going to work 
in a factory and prior to the depression had an income of about 
$200 per month. The mother completed high school, married at 
the age of seventeen and bore two children before her divorce and 
remarriage three years later. Five children were born of her sec- 
ond marriage, at approximately two-year intervals. Throughout 
these years the mother had been well and healthy but shortly 
after the seventh child was born she developed gallstones. Two 
years later she died one month following an operation. 

During the following year the father kept the children together 
aided by a fourteen-year-old stepdaughter. He had accumulated 
debts during his wife’s illness and was working nights. Under 
these conditions the living standards in the home were depressed 
and when the stepdaughter contracted pneumonia other plans 
for the care of the children were made. 


HERBERT 


Medical History 


Herbert was born in a hospital October 6, 1928. The mother’s 
pregnaney and delivery were normal. The infant weighed 8 
pounds at birth and was breast-fed for six months. 

At the age of 80 months Herbert was placed in the care of the 
Village. Pediatric examination at that time was negative except 
for enlarged tonsils. The only illness recorded in his medical 
history was measles. Schick, Dick, Pirquet and Wassermann 
tests were negative. Herbert was 84 months old when he joined 
the group of children participating in the second study of nutri- 
tion and chemical growth in childhood. es a 

During the eight months of the study, periodic pediatric exam- 
inations of Herbert were negative. December 5, he went to bed 
early with a headache and temperature of 101°. The following 
day he remained in bed but by evening felt well and cheerful. 
Dietary and collections were not interrupted. A slight head cold 
was noted on December 10 and nose drops were used. Herbert 
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had a cold accompanied by a slight cough on March 29. On that 
day he received Creo Terpin in doses of one teaspoonful. 

After Study II was discontinued Herbert was inoculated 
against typhoid fever. The records of his medical examinations 
contain notations of colds more frequently after the study, up to 
the time his tonsils were removed. Otherwise, his record has con- 
tinued to be negative. 


Psychological 


In Study I, Herbert was a quiet, likeably boy, usually con- 
tent to follow the lead of the more aggressive members of the 
group, including his younger brother, Jimmy. Herbert demon- 
strated a close paternal tie and looked forward to his father’s 
weekly visits. He was affectionate and amenable, always cooper- 
ative in the procedures involved in the studies. 

Herbert was given a psychological examination at the age of 
86 months. On the Stanford-Binet test his M.A. was 82 months, 
1.Q. 95; on the Arthur Point Scale, M.A. 84 months, I.Q. 98; and 
on the Goodenough test, M.A. 78 months, I.Q. 91. 


Herbert was very friendly and talked a great deal as he worked, 
especially with the picture puzzles. He was restless and fidgeted 
a great deal throughout the examination period. He was inclined 
to be boastful and frequently asked for praise. He would often 
comment, “I’m good at that” or “I do them all right.’’? His atten- 
tion is distracted rather easily. He tends to react quickly and 
impulsively, is not very capable of judging his own abilities and 
limitations. He has middle-range average intellectual capacity, 
and approximately equal ability in dealing with abstract and con- 
crete problems. On the Binet test his basal age was year 6 and 
he passed some tests through year 8 so that he was fairly con- 
sistent in the quality of his responses. In the Arthur Point Scale 
his memory for things seen tends to be inferior; his best responses 
were with picture formboards. His drawing of a man showed 
fairly good comprehension and analysis for a child of his age. 


In Study III Herbert was 11 years old. He was congenial and 
liked by everyone. He was eager to cooperate, since at that time 
he disliked the boarding home where he lived with his three 
brothers and sister. In addition, his “girl friend,” several years 
his senior, lived in the Village. 

When 138 months old Herbert was tested at another agency. 
He was given the Revised Stanford-Binet, L Seale, and his Te 
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was 93. The examiner noted “no bizarre responses and no con- 


sistent peculiarity of performance—apparently happy in board- 
ing home.”’ 


Endocrinological 


Herbert was 90 months old when classified by the endocrinolo- 
gist, from the medical history, growth records, basal metabolism, 
physical examination and the roentgenograms of hip, shoulder, 
knee, elbow, foot and hand. 


Gained 2.0 inches since June 19, a period of 9 months. Normal 
increment for this time and age is 2.2 inches. Four lower incisors. 
Upper left central incisors are present. Those are all of the per- 
manent teeth. External genitalia are well developed, but the 
testicles recede into the inguinal canal. This is especially true 
of the left. Otherwise presents no gross structural endocrine 
abnormalities. 


Roentgenographic Study for Osseous Development 


Hip: Union of the ischium and pubis, which normally occurs at 
seven, is being affected. 

Shoulder: Union of the head and greater tuberosity of the humerus 
has occurred. This normally occurs at six. 

Wrist: Distal epiphysis of the ulna, which normally appears at 
six, is not present. The capitate, hamate, triangularis, lunate, 
trapezium, and scaphoid are present. They show development 
of approximately five years. 

Elbow: Internal condyle of the humerus, which normally occurs 
at six, is Just barely visible. Proximal epiphysis of the radius, 
which normally appears at five, is present and markedly 
underdeveloped. 

Diagnosis: Delay of at least one to two years in osseous develop- 
ment. 

Classification: Partial eryptorchid. 











TABLE 161 Herbert 
Heigut AND WEIGHT REcORD* 

Age | Height | Weight Age | Height) Weight Age | Height | Weight 
months ecice pounds months inches pounds months inches pounds 
80 454 451 iby 533 691 142 584 80 
86 | 473 | 49. 127 | 56. | 74. 150 | 593 | 97 
100 | 503 | 593 141 58 823 159 | 62$ | 112, 
105 51 59 142 58i | 794 165 642 | 1214 


























* Clinical. See also table of recumbent lengths and weights. 


Herbert 





























TABLE 162 
RECUMBENT LENGTH AND WEIGHT 
RECUMBENT RECUMBENT 
Age spas Weight || Age | “=NG™H | Weight 
Total Stem Total Stem 
mo.-days cm. em. kg. mo.-days em. cm. kg. 
81-5 114.9 _ 20 .30 89-16 | 121.3 66.7 21.55 
83-11 | 11725 sic 21.54 89-21 2. ae 21.25 
84-2 = =: 20.55 89-28 1 91219 67.3 — 
84-5 — — 20 .30 
84-9 otk ae 20.40 89-27 | 121.3 66.0 21.50 
90-2 a5 — 21.50 
84-12 | 120.0 66.0 — 90-3 121.9 67.0 — 
84-16 == a 20.21 90-7 = = 21.60 
84-23 = = 20.12 90-8 121.9 66.7 — 
84-26 = — 20.41 90-11 i aa 21:70 
85-0 = sis 20.54 90-14 | 121.9 67.2 = 
85-2 120.0 66.0 a 90-16 oe — 21.80 
85-7 on om 20 .87 90-21 | 121.3 66.0 aa 
85-10 ae ~ 20.75 90-23 = se 22.20 
85-15 | 119.4 66.0 — 90-26 | 122.2 66.7 22.46 
85-17 at = 20.85 91-1 19941 66.8 22.70 
91-7 = as 22.30 
85-22 _ —_ 20.98 91-9 133.9 66.7 = 
85-27 ae = 21.00 
86-0 = a 21.10 92-8 122.8 66.0 24.18 
86-5 119.9 65.4 oe 93-10 | 123.0 66.7 23.98 
86-7 = sot 21.26 95-12 | 125.3 67.9 24.40 
86-12 = n 21.29 96-11 | 125.4 66.7 24.58 
97-15 | 126.8 68.2 25 .42 
Bola) ot L077 65.4 = 98-13 f "197.6 67.8 25.43 
86-18 eas oe 21.45 102-3 129.7 68.7 26.56 
86-22 = a 21.40 
86-25 _ ae 21.45 105-3 130.2 69.2 26.88 
86-27 | 121.0 66.2 = 119-25 1 137> 73.2 32.43 
S721 Re nae PAR 9 131-12 = ae $3577 
87-8 = = 21.37 L117 — = $3245 
131-22 a ie: 33.43 
87-10 | 120.6 66.0 1 131-27 | 144.8 75.6 33.29 
87-13 as mes 21.39 132-0 144.8 76.0 = 
S727 = tes 21.35 
87-20 = _ S17 132-2 145.0 76.8 33.48 
87-350 0191 3 67.0 = 132-4 145.0 75.9 = 
87.27 = ke 21.30 132-6 145.2 77.6 — 
88-2 —d _ Phen oy 6 132-8 = ee 33.46 
132-13 — — 33.70 
88-7 —_ = S118 132-18 — _ 33.92 
88-9 121.0 66.7 = 132-23 =o = Sae77 
88-13 = i 21.10 
88-15 — eat 21.19 132-29 = = 33.95 
88-22 = ee, 21.35 133-2 145.8 77.4 33.98 
88-26 es os 21.35 133-4 145.6 77.3 oe 
89-0 = =— 21.40 133-5 145.2 <7 al igh 
89-3 iPab es) 66.7 — 133-7 145.5 77.2 <3 
89-6 = a 21.55 133-8 145.0 76.6 — 
89-11 — — 21.65 133-9 an — »| °$4.04 
89-12 | 121.0 66.7 oo 168-11 | 168.8 86.2 57.95 
189-19 | 171.0 | 90.2 64.64 























Actual values are averages of independent measurements by two workers. In calculating the smooth 
values given with the balance data the actual values given above were smoothed by three-point averag- 
ing and the resulting figures entered for their respective balance periods. Values for balance periods 
intervening between measurements were obtained by interpolation, 
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TABLE 163 Herbert 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
BREADTH 
“ : LENGTH WIDTH 
ge Biacro- Intertro- | Inter- 
mial chanteric| cristal Tibia Head Chest Head 
85 22),0 19eS 18.6 257 veG Lose 14.5 
86 22.5 19.3 18.5 25.8 Ig 18.6 14.5 
87 Baro 19.2 18.5 25.6 IFES 19.0 14.6 
88 rine 0) 19.4 18.7 Dla bye ota] 18.8 14.6 
89 2207 19.6 18.4 26.2 17 4 13.5 14.5 
90 23.1 19.6 19.0 26.8 iW pere 19.3 14.7 
91 Bas 20.0 18.5 Oa Liao 19.1 14.6 
92 24.8 Bue 18.9 26.8 ie 19.7 14.7 
93 24 .2 19.8 Heat, 212: yet LO 35 14.7 
95 24.5 19.8 18.8 POE L720 19.6 14.8 
96 24.6 20.5 18.9 27.8 ALPE ala" 19.8 14.8 
97 24-52 Ze 19.4 28.0 he ls 19.6 14.8 
98 24 .4 2085 1 eye 27.8 sere Fi 19.0 14.8 
102 24.6 2120 19.0 28.7 iv So 19.8 14.7 
105 24.7 PAT OSS BOAT Lik 20.2 14.8 
120 26.4 — 20.8 Spelt, ao 22.0 PAW, 
REL ZOai — A hasta cae eee 18.0 22750 L5e2 
132 27 .0 -— 21.6 Sati 18.0 22.0 15.0 
133 21.0 _—- 2he3 34.0 18.1 22.0 151 
168 ie 29.3 PHT MW 38.8 18.6 26.1 ae 
190 39.7 eines 28.9 49.2 ibe y ers 27.0 Lees 
DEPTH CIRCUMFERENCES 
Age* : 
Chest Head Chest Thigh | Abdomen | Upper arm 
85 15.0 50.6 56. 30 51 15.2 
86 14.0 50.5 56 32 51 15.6 
87 14.5 50.8 56 Os Do ibs) oto! 
88 14.0 50.6 DT. 31 o2 15.5 
89 13 51.0 55 al 52 16.2 
90 Lye 50.8 56 oe Oe GEA 
91 14.2 Darl 59 oe 53 16.2 
92 Loe ae) 59 34 56 16.5 
93 14.7 51.4 60 34 55 16.4 
95 Weve De 60 33 56 list ail 
96 14.6 51.0 59 33 56 L622 
97 Le 0 Pye eeee 61 aay 58 L770 
98 15.0 50 60 35 57 EMO) 
102 1445 ant 38, 61 35 lay 16.4 
105 15.0 poke) 63 3D 59 Lie) 
120 Lie 52.0 66 38 62 18.0 
131 17.0 52-5 68 40 60 19.0 
132 T6230 52.3 67 40 59 Lso 
133 7s WA. 67 39 58 18.5 
168 21.1 55.1 78 48 78 24.5 
80 51 72 97.1 
190 20.0 5D ao 


























* Months. 


TABLE 164 | Herbert 


MEASUREMENTS OF THE BONES OF THE WRIST 




















AGE, months 81 83 89 91 105 ep 168 190 
CARPALS 
cee 68 fal 78 80 98 141 228 272 
Capitate 117 117 130 133 167 aoe 346 488 
Lesser Multangular 1 4 8 32 78 136 204 
Greater Multangular 4 5 9 10 es 78 199 202 
Navicular 5 10 14 18 40 84 233 295 
Lunate 16 17 23 26 42 82 170 198 
Triangular 35 40 40 44 59 95 169 194 
Pisiform 10 108 130 
EST DIAMETER, mm. 
eet i le 11 12 12 14 16 22 23 
Capitate 15 15 16 16 18 21 4g 28 
Lesser Multangular 1 3 | 7 1l 13 13 
Greater Multangular 2 3 4 4 ff 11 17 18 
Navicular 3 4 5 6 8 12 24 27 
Lunate 5 6 6 7 8 13 19 20 
Triangular 8 8 9 9 11 14 18 19 
Pisiform 5 13 15 
Epiphyses 
Ist Metacarpal 6 7 8 8 9 10 16 16 
2nd Metacarpal 8 0 10 0 10 11 16 16 
3rd Metacarpal 8 0 10 10 11 17 17 
4th Metacarpal ii 8 8 8 9 14 14 
ULNA 
DIAMETER, mm. : 
Distal epiphysis 4 13 21 18 
Distal metaphysis 13 13 13 13 15 17 21 19 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 18 18 19 19 20 24 34 35 
WRIST AREA,* sq. mm. 906 1026 1045 1056 1173 1431 1917 2135 

















* Measured with the planimeter, using Flory's landmarks (Monographs of the Society for Research in Child 
Development, Vol. I, No. 3, 1936). 


TABLE 165 Herbert 


SKELETAL MATURATION 
Values in months 



































Chrono- HAND FOOT | ELBOW) KNEE HIP ‘SHOULDER. AVERAGE 
logical | . — 
age B.B.G.*) Floryt | Kellyt Todd§ | Todd§ Todd§ Todd§ | Todd§ Todd§ Todd§ 
81 70 51 <72 78 7 81 79 75 74 78 
83 77 46 vir 82 83 83 83 7 CAE 81 
89 81 54 83 86 86 86 87 82 80 84 
91 84 60 87 86 87 7 90 85 82 86 
105 104 79 91 91 105 101 105 105 87 99 
131 131 102 114 129 131 135 129 189 131 131 
168 >204 141 179 177 — _— _ —_ os —- 
190 >204 154 193 204 — — _- a — — 


























* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth f child iv 
ea in pie aie sol a no. 1, ee standards ace 204 matte. i 
ory, ©. J. Osseous development in the hand as an i d f F I 
of pg aetion for Ressaroh in Child Development, vol. 1, om 3 Ce na cali wou ——— 
\ely, 1. J. Anatomic age and its relation to stature. Uni it ies i i velfs 
vol. 12, no. 5, 1937. (No standards less than 72 months.) Pi NerEe eT Lae Siniee te aa iaigats 


Cte 4 Determined by T. Wingate Todd, C. C. Francis and S. Idell Pyle, Western Reserve University, 


ersity of Iowa 
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TABLE 166 Herbert 
Bioop DETERMINATIONS 
WHITE BLOOD CELLS 
Age Date Red Hemo- Pol 
ells : y- | Lym- ; 
cells globin Total | morpho-| pho- Mono-| Eosino- 
nuclears | cytes cytes | philes 
per 
months | mo.-day millions jgm./100 ec.| ¢. mm. Lan a La sae 
81 7-11 5.16 12t 9650 55 35 6 1 
oy oEy ee et 8750 33 Sl 12 3 
- : 9800 47 40 
"ok 5-14 4.71 13t — — — 2 ie 
105 7-8 4.79 11t 10400 20 65 6 2 
131 9-12 4.69 14f 4600§ 39 44 16 1 
; RED BLOOD CELL MEASUREMENTS 
Hematocrit 
Volume Weight | Diameter | Thickness 
per cent Cu Bue. yu ; BL 
91 5-14 42 89 97 7.2 22 
131 9-12 43 91 — 7.3 2.2 
MINERALS (mg. per 100 ml.) 
SERUM ERYTHROCYTES 
Cal- | Phos-| So- | Potas-| Chlor-| So- | Potas- | Chlor- 
cium |phorus| dium | sium ine dium | sium ine 
91 5-14 9.9 | 6.56 299 14.9 344 48 459 205 
131 9-12 13.0 | 6:72 323 22.0 360 33 392 197 
PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 
Nitro- | Total Phos- Neutral cate seae eae 
gen lipid | pholipid fat Total | Free | Esters 
91 5-14 Sie 462 158 70 152 34 200 
ERYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 
91 | 5-14 | 4587 | 435 | 256 78 | 101 | 99 | 3 
91 5-14 Red blood cells total solids: 32.6 per cent by weight. Specific 


gravity: whole blood, 1.05; plasma, 1.02; red cells, 1.09. 





* Venous blood. 


Haden-Hauser hemoglobinometer. 
Evelyn photoelectric colorimeter. 


§ Heparin added. 


TABLE 167 Herbert 


BasaL METABOLISM MEASUREMENTS 






































Sur- . Body Blood Basal 
; Respi- Pulse tetiper i tabe 
F : : pres meta 
Bee os tie ration rate mee sure olism 
eS mo.-day sq.m. per min. per min. Ai S/Dt Cal. /24 hr. 
84 10-3 0.821 We -— — — 1015 
84 10-18 0.832 21 —— — — 977 
85 11-7 0.836 Pa 78 98 .6 89/61 955 
85 11-20 0.837 39 70 98.7 88/70 919 
86 12-10 0.846 oi 84 99.4 102/68 979 
86 12-18 | 0.846 25 88 99.5 | 102/70 1034 
87 1-1 0.856 1l¥/ 82 98 .6 104/69 1085 
87 1-14 0.852 Ld 84 99.4 104/67 1142 
88 1-29 0.855 16 80 99.2 100/68 1116 
88 2-12 0.850 i 80 99.1 96/69 1080 
89 3-7 0.858 17 80 98 .4 94/82 977 
89 3-16 0.857 19 80 99.0 86/70 1061 
89 3-20 0.859 22 88 98 .7 94/64 1027 
90 3-27 0.861 16 84 98.6 92/70 989 
90 3-31 0.858 16 84 98.6 98/78 965 
90 4-6 0.861 i 78 99.2 102/78 984 
90 4-11 0.863 14 84 99.3 100/70 1032 
90 4-17 0.866 16 88 98 .6 102/72 994 
91 4-24 0.868 17 84 99.2 95/70 998 
91 4-29 0.879 18 90 99.0 100/70 958 
91 5-4 0.883 7/ 84 98.9 102/76 1109 
91 5-12 0.875 14 87 99.2 100/68 1034 
1S 9-19 Pies 16 75 98.5 96/56 1402 
131 9-20 ib ales} 20 68 98.6 92/60 1364 
133 11-2 1.20 17 76 99.1 98/58 1357 
Wekee 11-3 1220 20 72 98.8 100/60 1379 
* DuBois formula. 
t Systolic/Diastolie. 
TABLE 168 Herbert 


90 months 


TEMPERATURE AND PULSE 





























Temper- r- t= 

Date arate Pulse Date Derny Pulse Date hoaee Pulse 
4-7 98 .2 88 4-20 99.0 85 5-2 99.0 
4-8 98 .3 84 4-21 99.6 85 5-3 99.0 a 
4-9 99.1 84 4-22 98.6 88 5-4 98.9 83 
4-10 99.0 84 4-23 98.6 87 5-5 98.6 92 
4-11 99.3 84 4-24 99.2 84 5-6 99 .4 88 
4-12 98 .4 83 4-25 98.7 92 5-7 98 .4 94 
4-13 100.0 92 4-26 99.0 96 5-8 99.0 84 
4-14 98.6 88 4-27 98.6 90 5-9 98.8 88 
4-15 100.0 92 4-28 99.0 100 5-10 98.8 88 
4-16 98 .3 91 4-29 98 .6 92 5-11 98.8 8S 
ree Rete BE aD 99.0 86 5-12 99 .2 87 

sm . ji . = > YO 
Bs oan e2 98.6 88 5-13 98 .6 SS 
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FigurkE 151. Actual size reproduction of roentgenogram of left hand, 
Chronological age 81 months. 
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2. Actual size reproduction of roe 
Chronological age 8] months. 


FIGURE 152 ntgenogram of left elbow. 
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HERBERT 
Figure 153. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 81 months. 


or 
On 
i 


NUTRITION AND CHEMICAL GROWTH 





HERBERT 
Figure 154, Actual size reproduction of roentgenogram of left shoulder 
1 . % . ; 
Chronological age 81 months. 
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Figure 155. Actual size reproduction of roentgenogram of left hip. 
Chronological age 81 months. 
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Actual size reproduction of 
Chronological age 81 months. 


FIGURE 156. wea PS 
roentgenogram of left knee 
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Ficure 157. Actual size reproduction of roentgenogram of left knee. 
Chronological age 81 months, 
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Actual size reproduction of 


Fiagurp 158, roentgenogram of left foot 
Chronological age 81 months. 
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Figure 159. Actual size reproduction of roentgenogram of left foot 
Chronological age 81 months. 
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HERBERT 
Figure 160. Actual size reproduction of roentgenogram of left hand. 
Chronological age 83 months. 
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Figure 161. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 83 months. 
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Figure 162. Actual size reproduction of roentgenogram 
Chronological age 83 months. 


of 


left elbow. 
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Figure 163. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 83 months. 





HERBERT 
Actual size reproduction of roentgenog 
Chronological age 83 months, 


FIGURE 164, ram of left hip. 


FicureE 165. 
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HERBERT 


Actual size reproduction of roentgenogram of left knee. 
Chronological age 83 months. 
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\ctual size reprod ti i 
; al siz uction of roentge Ts : 
pajaelibe pboepdeny ee tgenogram of left 
onological age 83 months. 


FIGURE 166. 
cnee, 
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FiGuRE 167. Actual size reproduction of roentgenogram of left foot. 
Chronological age 838 months. 
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FIGURE 168. Actual size reproduction of 


roentgenogram of left foot. 
Chronological age 83 months, 
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TABLE 169 Herbert 
84 months 
Foop INTAKE 
Values in grams per day 
DATE 
Food 9-30 | 10-30; 12-4 }] 1-13 | 2-7 3-3 | 3-18 |.3—23 
to to to to to to to to 
10-30 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23*| 5-12t 
Apple — : 100 100 100 100 100 100 100 100 
Ascorbic acid — — — .02 .02 —— ~~ — 
Banana 100 100 200 200 200 200 200 100 
Beef, lean ; 100 100 100 100 100 100 100 100 
Bread, white 20 70 70 70 70 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 30 30 
Butter 20 30 30 30 36 35 38 48 
Cabbage 25 25 25 25 25 25 25 25 
Carrot : 25 25 25 25 25 25 25 25 
Cheese, American 15 15 15 15 15 15 15 15 
Corn flakes 15 15 15 15 15 15 es ib 
Egg, whole 50 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 18 
Lettuce | 20 20 20 20 20 20 20 20 
Milk, fluid 400 4007; 4007; 4007) 400+; 400+; 400%) 400ft 
Orange concentrate 50 50 50 50 — — — — 
Orange juice, fresh — — — “= -— 50 50 50 
Peanut butter 16 16 16 16 16 16 16 16 
Potato 40 70 70 70 70 70 70 70 
Salt 2 2 2 2 2, 2 Pe 2 
Shredded wheat 15 15 15 15 15 15 15 15 
Spinach — — --- — _- 100 a — 
Sugar (average) 8 6 8 8 10 11 11 10 
Tomato juice 60 60 60 60 60 60 60 60 
Water (average) 442 333 398 470 340 393 400 456 
* Oxalic acid, 0.7 gm., and calcium (as acetate) 0.058 gm., additional. 
+ Irradiated. 
{ Antuitrin S, 3 cc. hypodermically, April 7, 9, 12, 14, 17, 19, 22, 24. 
TABLE 170 Herbert 
85 months 
PEDOMETER MEASUREMENTS 
Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 + 12-24 21 1-25 2 3-1 35 4-11 3t 
11-17 2s 12-22 27 1-26 2 3-7 3 4-12 4 
11-23 135 12-28 235 2-1 1 3-8 144 4-18 1 
11-24 rye 12-29 iby 22 13 3-14 Bite 4-19 24 
11-30 23; 1-4 12 2-8 24 3-21 4-25 13 
2-9 23 
12-1 138 1-5 3 2-15 23 3-02 23 4-26 43 
12-7 133 1-11 132 2-16 13 3-28 23 5-2 4 
12-8 1 1-12 275 2-22 34 3-29 44 5-3 1? 
12-14 t 1-18 14 2-23 2t 4-4 32 5-9 34 
12-15 13 1-19 4 2-29 138 4-5 13 5-10 1} 

















New Haven pedometers were set at 27 inches and worn hooked to belt during hours awake. 


Herbert 
TABLE 171 84 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 








INTAKE AVERAGE DAILY FECES 












































HEAT OF 
Recum- AVERAGE DAILY COMBUSTION AVERAGE DAILY pa 
pate pone Licey Wet D ation | ination 
n = e ry : 

eng De, ee Fat a Urine | Feces} ot | vy Fat | ratet | time§ 

mo.-day| cm. kg. gm. gm. gm. Cal. | Cal. | Cal. gm. gm. | gm. hours 
9-30 120 20.52 317 1327 | 57.5 | 1635 64 41 45.0 8.0 1 : 1.2 58 
10-5 120 20.47 312 1284 | 57.5 | 1616 71 50 53.0 | 13.0 Lae 1.6 59 
10-10 120 20.42 317 1256 | 57.5 1637 69 58 81.8 | 13.0 1.5 2.0 23 
10-15 120 20.30 321 1272 | 57.5 | 1650 59 58 57.2 | 12.0 Lo 1.8 49 
10-20 120 20.24 316 1148 | 57.5 | 1632 65 56 48.4 | 13.0 1.4 1.6 48 
10-25 120 20.25 314 1247 | 57.5 | 1624 65 50 52:8 |) 12:0 1.2 1.8 36 
10-30 120 20.36 362 1201 | 71.0 | 1889 75 61 57.0 | 14.0 1.4 1.6 48 
11-4 120 20.61 360 1178 | 71.0 | 1881 73 63 53.8 | 15.0 Lee 2.0 48 
11-9 120 20.72 360 1179 | 71.0 | 1881 69 63 59.0 | 13.0 1.4 1.4 73 
11-14 120 20.82 358 1168 | 71.0 | 1872 67 61 76.4 | 11.0 1.2 1.8 59 
11-19 120 20.86 362 1214 | 71.0 | 1887 72 65 66.6 | 15.0 1 EY 1.8 55 
11-24 120 20.94 360 1206 | 71.0 1881 70 72 114.8 | 19.0 1.8 1.8 48 
11-29 120 21.03 358 1198 | 71.0 | 1873 72 41 50.8 | 13.0 1.3 1.6 34 
12-4 120 21.12 382 1310 | 74.0 | 1976 71 94 100.6 | 17.0 1.8 yay) 31 
12-9 12) 21.22 383 1284 74.0 198 | 75 74 56.0 | 14.0 1.5 1.4 29 
12-14 120 21.33 383 1330 | 74.0 | 1978 75 75 86.6 | 14.0 1.4 2.0 25 
12-19 120 21.38 382 1369 | 74.0 1977 79 76 85.6 | 17.0 17 1.8 23 
12-24 120 21.43 392 1294 | 74.0 | 2015 68 76 1€8.0 | 12.0 1.2 2.8 6 
12-29 120 21.39 387 1286 | 74.0 | 1996 69 91 G12 2e)) 15.0 1.5 4.0 26 
1-3 121 21.38 386 1339 | 74.0 | 1990 42 82 122.0 | 17.0 1.7 2.6 11 
1-8 121 21.36 387 1462 74.0 1994 66 93 79.0 | 22.0 2.4 2.0 34 
1-13 121 21.37 391 1500 | 74.0 | 1987 66 99 79.0 | 20.0 2.2 2.0 dl 
1-18 121 21.37 393 1406 | 74.0 | 1995 68 89 72.8 | 20.0 1.9 1.8 7 
1-23 121 21.34 389 1352 74.0 1978 68 74 91.0 | 15.0 1.5 1.6 25 
1-28 121 21.28 389 1398 | 74.0 }| 1980 72 92 85.6 | 23.0 2.4 1.8 30 
2-2 121 21.22 393 1342 74.0 1994 65 77 LL ecO 1.2 1.8 34 
2-7 121 21.15 376 1192 | 80.0 | 1906 76 96 93.4 | 22.0 2.5 1.8 24 
2-12 121 21.16 379 1241 80.0 1919 68 80 (2.4 | 15.0 1.6 1.6 24 
2-17 121 21.21 373 1171 80.0 1983 | 74 76 70.0 | 13.0 1.6 1.4 48 
2-22 121 21.30 376 1327 | 80.0 1996 68 99 77.6 | 22.0 2.6 1.8 35 
2-27 121 21.37 375 1283 | 80.0 | 1994 74 84 83.4 | 15.0 1.8 1.8 ll 
3-3 121 21.43 398 1428 | 82.1 1992 73 84 57.2 | 20.0 2.0 1.0 47 
3-8 121 21.53 402 1407 | 82.1 2005 75 87 69.8 | 21.0 2.2 1.4 48 
3-13 121 21.58 401 1428 | 82.1 | 2003 64 87 86.4 | 15.0 1.4 1.4 48 
3-18 121 21.48 384 1348 | 82.6 | 2003 68 61 83.4 | 19.0 2.0 1.4 24 
3-23 122 21.43 366 1276 | 92.5 | 2016 75 89 88.2 | 19.0 3.0 Lag 25 
3-28 122 21.42 357 1261 92.5 1978 73 74 72.6 | 16.0 1.9 1,2 33 
4-2 122 21-53 357 1227 | 92.5 1978 72 83 83.0 | 16.0 2.1 1.4 24 
4-7 122 21.60 354 1200 | 92.5 | 1967 60 66 95.0 | 13.0 1.5 1.0 30 
4-12 122 21.70 361 1201 92.5 1995 72 89 61.2 | 19.0 2.3 Leo 82 
4-17 122 21.90 360 1326 | 92.5 1990 71 88 65.2 | 19.07 2.4 1.6 35 
4-22 122 22.15 361 1321 92.5 1993 67 92 62.2 | 22.0 2.9 1.0 48 
4-27 122 22.45 360 1431 92.5 1990 59 64 73.6 | 14.0 Lid 1.8 49 
5-2 122 22.49 364 1345 | 92.5 | 2008 64 81 59.8 | 19.0 2.7 1.4 58 
5-7 122 22.43 364 1781 92.5 | 2005 70 74 68.0 | 16.0 2.1 1.6 24 

| 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
* See Table 162 for actual values and method of smoothing. r 
* Based on alcohol-dried food and oven-dried feces. 
+ Drinking water plus water in foods. 
Average number of defecations per day. 


§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods. 
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TABLE 172 Herbert 
84 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEecrEs 
Values are averages per day 












































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces | Intake! Urine | Feces | Intake Urine | Feces |Intake} Urine | Feces 
mo.-day gm. gm. gm. mg. mg. mg. mg. meg. mg. mg. mg. mg. 
9-30 9.45 8.74 | 0.74 996 461 327 | 3031 | 2957 5 612 598 51 
10-5 9.45 8.83 | 0.86 996 497 429 | 3031 | 2903 8 612 581 64 
10-10 9.45 8.51 1.21 996 512 469 | 3031 | 2664 20 612 573 81 
10-15 9.45 8.64 | 1.04 996 485 454 | 3031 | 3026 00 612 632 80 
10-20 9.45 8.73 | 0.88 996 539 422 | 3031 | 2920 00 612 589 67 
10-25 9.45 8.19 | 0.87 996 460 435 | 3031 | 2764 00 612 595 51 
10-30 10.32 8.78 | 0.99 | 1076 512 478 | 3412 | 3138 4 692 637 67 
11-4 10.32 9.22 | 0.99 | 1076 550 521 | 3412 | 3276 82 692 634 76 
11-9 10.32 9.33 1.37 | 1076 480 486 | 3412 | 3444 37 692 639 66 
11-14 10.32 9.06 | 1.11 1076 456 448 | 3412 | 3288 57 692 609 68 
11-19 10.32 Sols pedads 11076 480 404 | 3412 | 3345 57 692 719 69 
11-24 10.32 9.28 | 1.31 1076 26 464 | 3412 | 3120 110 692 609 63 
11-29 10.32 8.85 | 1.03 | 1076 449 360 | 3412 | 3120 22 692 575 58 
12-4 10.43 8.65 | 1.36 | 1103 452 489 | 3524 | 3245 59 699 583 99 
12-9 10.43 8.97 1.29 | 1103 504 438 | 3524 | 3298 39 699 566 70 
12-14 10.43 8.62 | 1.29 | 1103 506 408 | 3524 | 3120 50 699 576 77 
2-19 10.43 9.30 | 1.35 | 1103 535 389 | 3524 | 3245 65 699 612 91 
12-24 10.43 8.16 | 1.39 | 1103 477 405 | 3524 | 3120 101 699 526 94+ 
12-29 10.43 8.58 | 1.54 ] 1103 451 511 | 3524 | 3180 129 699 561 92 
1-3 10.43 8.58 | 1.41 1103 479 468 | 3524 | 2940 92 699 564 81 
1-8 10.43 8:29 | 1,27 1103 491 519 | 3524 | 3120 89 699 539 96 
1-13 10.43 8.64 | 1.30 | 1103 510 532 | 3524 | 3245 115 699 564 105 
1-18 10.43 8.88 | 1.31 1103 492 524 | 3524 | 3245 65 699 590 104 
1-23 10.43 8.89 | 1.34 | 1103 490 379 | 3524 | 3285 39 699 580 80 
1-28 10.43 8.84 | 1.34 | 1103 492 535 | 3524 | 3457 50 699 587 96 
2-2 10.43 S<Ofe)}) Lo19: 11103 508 448 | 3524 | 3240 34 699 593 76 
2-7 10.43 9.30 | 1.36 | 1100 546 607 | 3522 | 3144 128 697 618 99 
2-12 10.43 8.57 | 1.25 | 1100 493 487 | 3522 | 3228 14 697 578 82 
2-17 10.43 9.09 | 1.23 1100 494 437 | 3522 | 3198 32 697 607 71 
2-22 10.43 8.94 | 1.41 1100 575 545 | 3522 | 3276 33 697 597 92 
2-27 10.43 9.18 | 1.24 } 1100 576 467 | 3522 | 3174 33 697 621 78 
3-3 10.79 8.87 | 1.25 | 1202 523 525 | 4067 | 3821 39 733 631 93 
3-8 10.79 9.14 | 1.31 1202 562 500 | 4067 | 3882 76 733 614 92 
3-13 10.79 9.07 | 1.40 } 1202 580 480 | 4067 | 3830 28 733 613 86 
3-18 10.50 8.89 | 1.19 | 1115 572 446 | 3530 | 3295 56 705 589 76 
3-23 10.39 8.78 | 1.27 | 1088 547 490 | 3418 | 3198 28 698 608 84 
3-28 10.39 9.10 } 1.19 | 1088 594 470 | 3418 | 3570 44 698 684 84 
4-2 10.39 8.84 | 1.16 | 1088 490 509 | 3418 | 3240 53 698 552 83 
4-7 10.39 8.78 | 1.27 | 1088 517 396 | 3418 | 3270 71 698 572 65 
4-12 10.39 9.07 1.16 | 1088 543 552 | 3418 | 3216 66 698 615 87 
4-17 10.39 9.05 | 1.12 | 1088 620 580 | 3418 | 3201 61 698 602 94 
4-22 10.39 7.93 1.09 | 1088 435 577 | 3418 | 3332 68 698 536 103 
4-27 10.39 7.44 | 1.22 | 1088 428 376 | 3418 | 3042 68 698 497 60 
5-2 10.39 7.59 | 1.04 } 1088 531 402 | 3418 | 3276 50 698 514 82 
5-7 10.39 B.a0 ) 1221 1088 606 402 | 3418 | 3174 32 698 541 74 



















































































ave NUTRITION AND CHEMICAL GROWTH 
TABLE 173 Herbert 
84 months 
PositivE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 
CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date 
Intake} Urine | Feces [Intake| Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg mg mg. 
9-30 722 47 468 248 68 153 1876 | 1912 1S) 2252 1843 243 
10-5 722 54 538 248 69 165 | 1876 | 1927 12 2252 1998 oe 
10-10 722 55 612 248 65 191 1876 | 1620 43 2252 i Br da 473 
10-15 722 48 553 248 63 179 1876 | 2013 13 2252 | 2028 350 
10-20 722 42 505 248 65 164 1876 | 1862 13 2252 1768 327 
10-25 dee 45 575 248 63 169 | 1876 | 1855 14 2252 1758 347 
10-30 767 61 589 266 68 187 | 2176 | 1994 iL, 2440 1965 357 
11-4 767 68 593 266 iz 178 | 2176 | 2040 13 2440 | 2025 334 
11-9 767 68 787 266 65 246 | 217 2169 00 2440 | 1945 500 
11-14 767 66 583 266 62 178 | 2176 | 2042 39 2440 | 1872 394 
11-19 767 58 586 266 67 177 | 2176 1.2072 25 2440 | 1924 390 
11-24 767 65 593 266 67 185 | 2176 | 2050 78 2440 | 2030 505 
11-29 767 57 570 266 wet 154 2176 1997 00 2440 1581 301 
12-4 ti2 67 561 299 81 197 | 2180 1994 30 2822 | 2059 487 
12-9 772 44 632 299 82 215 | 2180 | 2132 00 2822 | 2095 481 
12-14 tle §2 6.14 299 117 168 | 2180 | 1985 29 2822 | 2205 414 
12-19 772 60 628 299 98 187 | 2180 | 2168 20 2822 | 2246 471 
12-24 die 61 621 299 105 181 | 2180 | 1962 26 2822 | 2148 493 
12-29 di2 63 669 299 120 211 | 2180 | 2061 92 2822 | 2102 714 
1-3 Via 50 607 299 100 185 | 2180 | 1872 58 2822 | 2150 482 
1-8 772 37 576 299 92 179 | 2180 | 2003 18 2822 | 2087 410 
1-13 Ti2 37 594 299 101 190 | 2180 | 1985 25 2822 | 2207 480 
ae 772 46 597 299 91 186 | 2180 | 2087 00 2822 2282 417 
1-23 wie 36 552 299 94 184 | 2180 | 2122 35 2822 | 2233 494 
1-28 772 36 633 299 85 205 | 2180 | 2196 27 2822 | 2274 469 
2-2 it 36 581 299 74 185 | 2180 | 2105 14 2822 | 2150 431 
2-7 768 38 646 296 78 204 | 2178 | 2062 30 2786 | 2340 494 
2-12 768 43 612 296 76 164 | 2178 | 2087 00 2786 | 2056 416 
2-17 768 53 605 296 83 153: | 2178 | 2020 00 2786 | 2194 421 
2-22 768 45 625 296 7 191 | 2178 | 2097 17 2786 2232 464 
2-27 768 49 589 296 77 196 | 2178 | 2001 oo 2786 | 2057 462 
3-3 830 43 611 369 80 220 | 2549 | 2374 26 3167 | 2269 342 
3-8 830 52 636 369 88 218 | 2549 | 2506 13 3167 2472 388 
ee 830 50 658 369 98 253 | 2549 | 2416 24 3167 | 2548 445 
- 837 42 661 315 82 180) | 2172 152371 25 3058 | 2363 390 
oe git 48 634 282 80 174 2169 | 2020 30 2676 1926 436 
ae (We hs) 50 594 282 78 162 | 2169 | 2247 28 2676 | 1967 368 
4-2 775 48 607 282 71 165 | 2169 | 2036 45 2676 1994 422 
ee 775 64 643 282 82 172 | 2169 | 2014 62 2676 1930 453 
- 775 78 622 282 86 168 | 2169 | 1926 00 2676 1967 361 
4-17 vi € 7 by 
? a 496 78 609 282 74 157 2169 1970 00 2676 1997 366 
fae 775 63 636 282 70 162 2169 | 20380 20 2676 1914 354 
eas Ae 64 657 282 69 167 | 2169 1845 22 2676 1749 401 
ee : : : 65 eae 282 74 152 2169 2004 00 2676 1962 3804 
56 573 282 83 165 | 2169 | 2014 30 2676 1892 347 



























































HERBERT 573 
TABLE 174 Herbert 
90 months 
NITROGEN Partition or URINE 
Values in grams of nitrogen per day 

Tate Total tian Asana Creatinine Crostal Urie 
nitrogen 4-Creatine | ~7*8Unine acid 

3-28 9.20 8.205 0.235 0.326 0.192 Oe a Ba 
3-29 Oe lst 7.692 0.228 0.408 0.229 ORL? 7, 
3-30 8.87 7.646 0.234 0.390 0.192 0.101 
3-31 8.50 7.594 0.206 0.420 Oisaleal 0.109 
4-1 9.79 8.664 OF236 0.404 0.193 ORLES 
4-2 8.64 6.854 0.246 0.368 0.186 0.105 
4-3 8 .97 7.052 0.208 0.359 0.187 OeLTS 
4-4 8.45 7.085 OP205 0.352 0.185 0.107 
4-5 9.34 $.153 0.187 0.404 0.218 0.136 
4-6 8.79 7.716 0.204 0.352 0.207 0.114 
4-7 PH & 8.327 O3213 O83 0.180 0.123 
4-8 7.94 4,128 OF 72 Ono2. 0.188 Onry 
4-9 8.81 7.642 0.178 0.379 0.184 US ats: 
4-10 9.04 6.469 0.191 0.382 0.201 Oates 
4-11 8.86 7.885 OS lite 0.395 Weiler Ot 
4-12 10.03 8.638 e212 0.429 08225 0.140 
4-13 8.59 7.546 0.294 0.396 0.192 0.106 
4-14 8.86 7.656 0.204 0.366 0.199 0. 124 
4-15 OFS 7.956 0.264 Wes yer 0.208 i ayy 
4-16 8.73 FYE 0.246 023542 0.184 0.114 
4-17 10.02 8.946 0.239 0.427 e221 0.148 
4-18 9.10 8.1389 02253 0.318 0.216 Oia Leak 
4-19 8.81 7.824 0.226 0.347 0.199 OL37 
4-20 8.59 7.582 0.240 A) ys, 0.205 Ops 
4-21 Seil 72913 0.221 0.304 0.188 0.129 
4-22 8.31 C.08L 0.240 0.286 0.189 Qe? 
4-23 8.04 feed Ay 0.178 0.330 02205 0.108 
4-24 8.10 (By Onl i2 0.307 05223 0.119 
4-25 Toe 6.759 0.225 0.284 0.203 0.120 
4-26 fhe dss 6.741 07181 0.275 0.205 0.118 
4-27 8.46 ff AUS 0.197 0.338 0.190 0.102 
4-28 (PAG 6.300 0.188 Ome ail 0.214 OELOT 
4-29 7226 6.448 0.246 0.295 0.195 0.108 
4-30 ANG 6.202 0.208 0.350 0.206 0.104 
5-1 7.22 6.550 0.182 0.372 0.216 Only 
5-2 6.95 6.006 0.208 Ona Pal 0.223 OY abi 
5-3 7.48 6.689 Oia 7, 0.354 0.205 0.118 
5-4 7.85 6.684 Oe222 0.374 0.207 0.121 
5-5 fas fe AL 0.219 Ovo%e 0.210 Oy ahs 
5-6 Tsteve 6.904. 0.198 0.435 0.203 Oni? 
5-7 7.93 Palo 0.215 0.373 0.206 0.129 
5-8 8.07 6.845 0.209 0.435 0.259 0.132 
5-9 ah 6.746 0.200 0.320 0.218 0.094 
5-10 9.00 7.810 0.246 0.481 0.244 0.130 
5-11 9.09 8.180 0.298 0.353 0.214 0.099 





The age given is the initial age at start of study. 
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TABLE 175 Herbert 
84 months 
ComMpLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 
LIGNIN CELLULOSE apis cae ene 
Date INTAKE 
Intake | Feces | Intake | Feces Total Stable he 
9-30 1.28 0.82 2.08 0.31 2.17 1.72 0.57 
10-5 1.28 1.21 2.08 0.54 2.17 1.72 0.92 
10-10 1.28 1.20 2.08 0.19 2.17 1.72 0.98 
10-15 1.28 1.03 2.08 0.44 2.17 1.72 0.67 
10-20 1.28 {ai 2.08 0.37 2.17 1.72 0.79 
10-25 1.28 1.06 2.08 0.38 2.17 1.72 0.78 
10-30 133 1.46 2.32 0.33 2.47 1.89 1.01 
11-4 1.33 1.45 2.32 0.53 2.47 1.89 0.90 
11-9 1.33 1.27 2.32 0.33 2.47 1.89 0.80 
11-14 1.33 1.00 2.32 0.44 2.47 1.89 0.56 
11-24 1.36 1.42 2.37 0.61 2.65 2.09 1.30 
11-29 1.29 1.22 2.27 0.41 2.28 1.68 0.87 
12-4 1.79 2.29 2.56 0.72 2.62 2.02 1.08 
12-9 1.79 1.83 2.56 0.50 2.62 2.02 0.84 
12-14 1.79 1.81 2.56 0.45 2.62 2.02 0.78 
12-19 1.79 1.74 2.56 0.69 2.62 2.02 1.20 
12-24 1.79 1.33 2.56 0.24 2.62 2.02 0.75 
12-29 1.79 1.42 2.56 0.44 2.62 2.02 0.80 
1-3 1.79 1.79 2.56 0.51 2.62 2.02 0.98 
1-8 1.79 2.38 2.56 0.76 2.62 2.02 1.26 
1-13 1.79 2.44 2.56 0.29 2.62 2.02 1.23 
1-18 1.76 2.10 2.50 0.55 2.44 1.82 1.20 
1-23 1.79 1.54 2.56 0.41 2.62 2.02 0.87 
1-28 1.79 2.61 2.56 0.56 2.62 2.02 1.45 
2-2 1.79 1.30 2.56 |- 0.44 2.62 2.02 
9-7 1.79 2:53 2.56 0.49 2.62 2.02 oe 
2-12 1.79 1.83 2.56 0.46 2.62 2.02 0.89 
2-17 1.79 1.74 2.56 0.40 2.62 2.02 0.85 
2-22 1.79 2.46 2.56 0.63 2.62 2.02 1.49 
3-3 1.92 2.42 2.84 0.33 2.76 2.12 
3-8 1.92 2.54 2.84 0.43 2.76 2.12 fet 
3-13 1.92 1.75 2.84 | 0.56 2.76 2.12 0.91 
3-18 1.79 1.96 2.56 0.60 2.62 2.02 1.05 
3-23 1.33 1.79 2.32 0.44 2 
3-28 1.36 1.20 2.37 0.52 ovas a Me 
4-2 1.33 1.56 2.32 0.46 2.47 1.89 1.02 
4-7, 1.33 115 2.32 0.55 2.47 1.89 0.81 
: 1,33 1.84 2.32 0.48 2.47 1.89 1.28 
4-22 1.33 2.14 2.32 0 
4-27 1.33 1.38 2.32 es et Cie acre 
5-2 1.33 fee 2.32 0.57 2.47 1.89 1.13 
5 33 1.54 2.32 0.46 2.47 1.89 0.97 
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TABLE 176 Herbert 

84 months 

TRON IN INTAKE, URINE AND FECES 
Values are averages per day 

Date /|Intake! Urine! Feces Date | Intake} Urine | Feces Date |Intake| Urine | Feces 

mo.-day | mg mg mg mo.-day | mg. mg. mg. mo.-day | mg mg. mg 
9-30 7.39 | 0.40 4.37 12-14 8. 50 | 0.08 5.13 37 8.46 | 0.36 5.66 
10-5 7.39 | 0.15 5.75 12-19 8.50 | 0.03 6.25 3-3 9.48 | 0.00 8.05 
10-10 ret) lee Be beg 5.14 12-24 8.50 | 0.23 4.18 3-8 9.48 | 0.98 9.24 
10-15 7.09 _ 5.48 12-29 8.50 | 0.28 4.99 3-13 9.48 | 0.75 6.02 
10-20 7.39 | 0.05 5.72 1-3 8.50 | 0.12 5.97 3-18 8.50 | 0.67 7.27 
10-25 1250-1 0.18 5.52 1-8 8.50 | 0.00 7.40 3-23 8.20 | 0.19 7.48 
10-30 8.20 | 0.19 8.50 1-13 8.50 | 0.21 7.08 3-28 8.20 | 0.13 | 10.24 
11-4 8.20 | 0.22 6.41 1-18 8.50 | 0.20 7.55 4-2 8.20 1 0.15 6.30 
11-9 B.20n) Oo 24 5.52 1-23 8.50 | 0.19 5.12 4-7 &.20 | 0.15 5.17 
11-14 8.20 | 0.32 4.90 1-28 8.50 | 0.24 8.11 4-12 8.20 | 0.02 9.78 
11-19 8.20 | 0.05 6.43 2-2 8.50 | 0.18 4.32 4-17 8.20 | 0.18 9.26 
11-24 8.20 | 0.52 7.88 2-7 8.46 | 0.22 8.17 4-22 8.20 | 0.16 | 10.04 
11-29 8.20 | 0.30 5.25 2-12 8.46 | 0.14 5.55 4-27 8.20 | 0.08 5.48 
12-4 8.50 | 0.05 5.72 2-17 8.46 | 0.32 4.91 5-2 8.20 | 0.00 8.15 
12-9 8.50 | 0.13 5.90 2-22 8.46 | 0.01 7.92 5-7 §.20) | 0.10 7.36 























The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
Italic figures were omitted from calculations of averages given in Volume I. 
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HERBERT 
FIGURE 169. Actual size reproduction of roentgenogram of jaws 
Chronological age 86 months. 
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HERBERT 
Freure 170. Roentgenograms of teeth, age 86 months. 
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HERBERT 
FiaureE 171. Dental examination, age 86 months. 
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Figure 172, HERBERT 
Age 85 months 


FIGURE 17: 
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HERBERT 


Actual size reproduction of roentgenogram of left hand. 
Chronological age 89 months. 
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HERBERT 
Actual size reproduction of roentgenogram of left 
Chronological age 89 months. 


FIGuRE 174. elbow. 


HERBERT 581 





HERBERT 
Figure 175. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 89 months. 
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HERBERT 


Actual size reproduction of roentgenogram of left shoul 
Chronological age 89 months. 
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HERBERT 


178. Actual size reproduction of roentgenogr: 


FIGURE 
am of left knee 
Chronological age 89 months 
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HERBERT 
Figure 179. Actual size reproduction of roentgenogram of left knee, 
Chronological age 89 months. 








HERBERT 
MiGuRE 180, Actual size reproduction of 
Chronological age 89 months. 


roentgenogram of left foot 





HERBERT 
Figure 181. Actual size reproduction of roentgenogram of left foot. 
Chronological age 89 months. 
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HERBERT 


FicuRE 182. Roentgenograms of teeth, age 91 months, 
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FIGURE 183 








wm 
CS: 

AM MOOORTT Ty c 
bid Wd ka Vi J Hila \4 W W 


HERBERT 
. Dental examination, age 91 months. 
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HERBERT 


Figure 184. Actual size reproduction of roentgenogram of jaws 
Chronological age 91 months. 
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HERBERT 
FiguRE 185. Actual size reproduction of 
Chronological age 91 months. 


roentgenogram of left hand. 
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Figure 186. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 91 months. 
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HERBERT 
Actual size reproduction of roentgenogram of left elbow. 
Chronological age 91 months. 


FIGURE 187, 
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HERBERT 
Figure 188. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 91 months. 


HERBERT 
Figure 189. Actual size reproduction of roentge 
Chronological age 91 months. 
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Ficure 190. Actual size reproduction of roentgenogram of left knee. 
Chronological age 91 months. 
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HERBERT 


Actual size reproduction of roentgenogram of left knee 
Chronological age 91 months. 


FIGURE 191, 





HERBERT 


Ficgure 192. Actual size reproduction of roentgenogram of left foot. 
Chronological age 91 months. 





HERBERT 
193. Actual size reproduction of roentgenogr 
Chronological age 91 months. 


FIGURE am of left foot 
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HERBERT 
Fraure 194, Actual size reproduction of roentgenogram of left hand. 
Chronological age 105 months. 
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HERBERT 
Actual size reproduction of roentgenogram of left 
Chronological age 105 months. 


FIGURE 195. elbow. 
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Figure 196. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 105 months. 
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HERBERT 
Figure 197. Actual size reproduction of roentgenogram of left shoulder. 
_ “2 z a 
Chronological age 105 months. 


HERBERT 
GURE 198. Actual size reproduction of roentgenogram of left hip. 
Chronological age 105 months. 
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HERBERT 
Actual size reproduction of roentgenogram of left 
Chronological age 105 months, 


FIGURE 199. 
knee. 
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Figure 200. Actual size reproduction of roentgenogram of left knee. 
Chronological age 105 months, 





HERBERT 
FIGURE 201. Actual size reproduction of roentgenogram 
Chronological age 105 months. 
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FiguRE 202. Actual size reproduction of roentgenogram of left foot 
Chronological age 105 months 
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ROENTGENOGRAMS OF PROGRESS OF BA 










10 minutes 40 minutes 70 minutes 100 minutes 130 mini 


FIGURE 203. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of water. 
The meal was at body temperature when ingested and the first film was 

HERBERT exposed about ten minutes later. 

Age, 102 months 








115 minutes 155 m 





10 minutes 40 minutes 70 minutes 
FiauReE 204. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 

Seu ard pasteurized milk (3.5 per cent fat). The meal was at body tempera- 
HERBERT ture when ingested and the first film was exposed about ten minutes 
Age, 102 months later. 
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‘IGURE 205. Progress of Sal ammacsds Aer Pr ; ; ; F 
FIGURE 205. Progress of meal consisting of 2 ounces of barium sulfate, 4 ounces of standard 
HERBERT perce eines milk rae 0.2-0.3 gm. carmine. The meal was at body temper- 
: = ature when ingested and the first film was expos 1 mi 

‘ : as exposed about te inutes 

\ge, 120 months later. I ten min 
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ROENTGENOGRAMS OF PROGRESS OF BA 





10 minutes 35 minutes 55 minutes 85 minutes 145 mini 


Figure 206. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 

ard pasteurized milk (3.5 per cent fat). The meal was at body tempera- 
HERBERT ture when ingested and the first film was exposed about ten minutes 
Age, 120 months later. 





0 minutes 55 minutes 85 minutes 145 minutes 200 minu 


FiGuRE 207, Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of evapo- 

a rated milk, diluted 1:1 with water. The meal was at body temperature 
HERBERT when ingested and the first film was exposed about ten minutes later. 
Age, 120 months 
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FiGuRE 208. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of base- 

HERBERT exchanged milk, The meal was at body temperature when ingested and 
‘RBER the first film was exposed about ten minutes later. 

Age, 120 months 
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LS THROUGH GASTROINTESTINAL TRACT 
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Figure 209. HERBERT, age 120 months. 
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TABLE 177 Herbert 


131 months 
Foop INTAKE 


Values in grams per day 









































DATE DATE DATE 
Food 9-18 Food 9-18 Food 9-18 
to to to 
11-12) 11-12 11-12 
Apple 100 | Cheese, American | 20 || Orange juice, 
Banana 150 || Corn flakes 30 canned 100 
Beef, lean 100 |} Egg, whole 100 || Peanut butter 16 
Bread, white 50 | Gelatin 3 || Peas, quick frozen) 25 
Bread, Graham cracker 36 || Potato 120 
whole wheat 50 | Honey 15 || Salt 2 
Butter 60 || Lettuce 25 || Sugar (average) 23 
Cabbage 25 || Milk, fluid, Tomato juice 60 
Carrot 50 irradiated 500 Water (average) 500 
TABLE 178 Herbert 


131 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
































INTAKE AVERAGE DAILY FECES 
SSS HEAT OF 
Recum} AVERAGE DAILY COMBUSTION AVERAGE DAILY ; 
Date bent |Weight* Lax- | Elim- 
length* ation | ination 
Dry | Total In- 4 Wet | Dry : Cries 
wt. |water ; Fat. ree Urine | Feces i wt* Fat | ratet | time§ 
mo.-day} cm. kg. gm. gm. gm. Cal; | Cal. | Cal. gm. gm. | gm. hours 
9-18 144 Saad 445 1742 | 108.6 | 2375 99 114 76.0 | 23.4 | 4.2 1.6 53 
9-23 144 33.33 450 1652 | 110.6 | 2404 | 117 109 76.0 | 22.0 | 4.7 1.4 35 
9-28 144 33.43 489 1655 | 118.2 | 2599 98 105 75.8 | 21.3 | 3.8 0.8 54 
10-3 145 33.29 453 1669 | 113.4 | 2421 95 96 78.2 | 19.6 | 3.3 1.2 26 
10-8 145 33.48 477 1782 | 114.2 | 2517 94 92 66.6 | 18.5 | 3.5 0.8 53 
10-13 145 33.46 453 1707 | 113.0 | 2430 98 88 60.2 | 18.7 | 3.5 1,2 52 
10-18 145 33.70 515 1613 | 114.3 | 2682 90 96 62.2 | 19.8 | 3.9 0.8 56 
10-23 145 33.92 509 1676 | 113.1 | 2658 95 90 740 W18.9) Ih Sip 1.0 36 
10-28 145 2B te iF 470 1693 | 110.5 | 2469 96 116 90.0 | 24.5 | 4.3 1.4 35 
11-2 145 33.95 452 1687 | 112.8 | 2436 96 97 qac8 | 20:25) 3.5 0.6 60 
11-7 145 33.98 478 1696 | 112.2 | 2525 96 95 66.0 | 20.1 dL 1.2 11 


























The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
* See Table 162 for actual values and method of smoothing. ‘ ; 
+ Based on vacuum-dried food and cryochem-dried feces. Corresponding values for alcohol-dried 
food and oven-dried feces are given in Table 597, page 1421. 
+ Drinking water igh aera ace 
efecations per day. ; 
; iat he po sae ingestion bad defecation of marker used to separate feces of five-day periods. 
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Herbert 


TABLE 179 
131 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 














NITROGEN PHOSPHORUS CHLORINE SULFUR 

Date 5 

Intake | Urine | Feces | Intake| Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day | gm. gm. gm. mg. mg mg mg mg mg mg mg mg. 

9-18 12.90 | 11.58 | 1.43 | 1474 898 666 | 4423 | 4576 23 1010 816 136 
9-23 12.68 | 11.57 | 1.381 | 1492 810 613 | 4345 | 4206 22 959 690 124 
9-28 13.26 | 11.05 | 1.30 | 1469 794 550 | 4396 | 4327 28 1037 756 126 
10-3 13.75 | 11.42 | 1.43 | 1525 814 496 | 4332 | 4139 25 991 824 118 
10-8 13.07 | 11.41 | 1.08 | 1466 874 544 | 4161 | 4097 22 1058 792 103 
10-13 13.39 | 11.15 | 1.02 | 1529 804 492 | 4290 | 4225 12 894 788 100 
10-18 1d.265) DPSI9 12 | 1629 824 536 | 4491 | 4069 20 1032 794 108 
10-23 13.66 | 11.54 | 1.08 | 1531 834 497 | 4434 | 4290 24 1084 806 101 
10-28 13.35 | 11.01 | 1.63 | 1450 754 574 | 4295 | 3862 25 950 799 147 
11-2 13.2479) 2118 318210 1487 821 555 | 4446 | 4138 22 970 792 114 
11-7 13.21 | 10.91 | 1.06 | 1559 793 485 | 4335 | 4079 16 1009 771 103 














The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


Herbert 
131 months 


TABLE 180 


Positive MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 

















CALCIUM MAGNESIUM SODIUM POTASSIUM 

Date : 
Intake} Urine | Feces [Intake] Urine | Feces | Intake Urine | Feces |Intake| Urine | Feces 
mo.-day meg. meg. mg. mg mg mg mg mg mg. mg mg. mg. 
9-18 933 54 592 297 95 216 | 3048 | 2898 25 3491 | 3092 421 
9-23 966 87 623 312 86 200 | 2982 | 2788 17 3405 | 2796 446 
9-28 919 61 545 290 98 189 | 3069 | 2824 17 3411 | 2776 395 
10-3 949 83 517 318 106 166 | 3059 | 2765 14 3487 | 2602 354 
10-8 912 81 514 295 114 177 | 2966 | 2770 9 3487 | 2717 361 
10-13 945 62 598 318 107 158 | 3068 | 2785 8 3503 | 2781 309 
10-18 938 67 706 307 103 187 | 3018 | 2658 9 3501 | 2937 368 
10-23 949 67 612 306 114 178 | 2990 | 2778 14 3528 | 3111 342 
10-28 937 63 626 294 100 192 | 3024 | 2652 28 3465 | 2701 480 
11-2 966 50 704 297 95 201 | 2996 | 2732 12 3512 | 2981 402 
11-7 1000 48 655 309 103 170 | 2925 | 2700 3567 | 2826 344 
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TABLE I81 Herbert 
131 months 


COMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 




















































LIGNIN cata non HEMICELLULOSE 
Date INTAKE 
c 3 Aye Feces 
Intake Feces | Intake | Feces Total Stable 
9-18 1222 2.88 0.42 Ph 1.65 0.64 
9-23 Les} 2.88 0.40 qe 1265 0.69 
9-28 1.14 2.88 0.48 2 de Coils 0.60 
10-3 iO? 2.88 O22 7 2 1.65 0.59 
10-8 1202 2.88 ORbzZ Pa iioD Ovol 
10-13 0.91 2.88 0.41 A 1.65 0.54 
10-18 0.96 2.88 0.45 Ye 1 (oY 0.52 
10-23 0.91 2.88 0.38 Pye 1.65 0.51 
10-28 Leb2 2.88 0.44 Pale 165 ORa7 
11-2 1222, 2.88 0.40 Ze Hh Hate 0.56 
11-7 1.41 2.88 0.47 4 1.65 0.61 
TABLE 182 Herbert 
131 months 
Fat PARTITION OF FECES 
Values in grams per day 
Date Unsaponi- Neutral ee Soap 
fiable fat acids 

9-18 ¥ 1h AG 0.23 0227 2260 

9-23 125 0.20 0.32 2.89 

9-28 1.14 0.16 0.28 PBS RES 

10-3 1.01 0.14 Oeae 1.83 

10-8 eel W)Us: 0.28 1.98 

10-13 1.08 0.22 On23 1.99 

10-18 1.09 0.28 OF27 2 22 

10-23 105 0.16 0.24 1 .88 

10-28 1.15 0.25 0.35 2.56 

11-2 1.14 Ont 7 0.28 1.88 

11-7 123 0.18 0.28 AS 





The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
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TABLE 183 
131 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 
. Urine Total ; - | Creatinine! q....4:,: Uric 
Date volume | nitrogen Urea Ammonia +-Creatine Creatinine eae 
9-18 728 10.850 9.239 0.251 0.366 0.333 | 0.159 
9-19 990 11.528 10.034 0.326 0.396 0.333 0.139 
9-20 990 12.072 10.273 0.311 0.364 0.312 0.164 
9-21 655 11.647 9.924 0.229 0.450 0.341 0.135 
9-22 570 11.596 9.869 0.301 0.329 0.311 0.147 
9-23 738 11.959 10.299 0.311 0.408 0.334 0.162 
9-24 762 11.559 9.535 0.345 0.382 0.296 0.143 
9-25 743 11.340 9.408 0.282 0.394 0.312 0.180 
9-26 813 11.790 9.950 0.290 0.411 0.331 0.179 
9-27 850 11.220 9.985 0.289 0.352 0.327 0.202 
9-28 577 10.824 9.387 0.263 0.350 0.313 0.192 
9-29 985 11.934 10.261 0.282 0.393 0.352 0.149 
9-30 933 10.606 8.663 0.265 0.357 0.329 0.113 
10-1 1020 10.548 9.208 0.270 0.362 0.309 0.134 
10-2 795 10.800 9.330 0.284 0.389 0.336 0.128 
10-4 520 11.232 9.783 0.257 0.411 0.325 0.132 
10-5 670 11.726 10.142 0.438 0.400 0.352 0.134 
10-6 630 11.272 9.790 0.240 0.387 0.320 0.139 
10-7 888 11.449 10.108 0.356 0.370 0.340 0.130 
10-8 407 6.981 6.049 0.155 0.291 0.235 
10-9 713 14.684 13.003 0.327 0.509 bie asics 
10-10 | 1100 11.984 10.472 0.336 0.382 0.321 0.147 
10-11 | 820 | 11.394 | 10.071 0.279 0.397 0.342 | 0.139 
10-12 912 11.976 10.505 0.283 0.413 0.341 0.135 
10-13 905 11.328 9.876 0.276 0.388 0.332 0.134 
10-14 635 11.310 9.934 0.246 0.389 0.310 0.131 
10-15 625 11.204 9.600 0.240 0.363 0.295 0.120 
10-16 | 1010 10.777 9.312 0.269 0.365 0.327 0.133 
10-17 | 1070 11.349 9.838 0.302 0.401 0.321 0.149 
10-18 565 10.246 8.902 0.318 5 
10-19 515 11.410 10.088 0.302 ea aie Tree: 
10-20 590 11.130 9.616 0.334 0.387 0.312 0.128 
10-21 900 11.640 10.178 0.370 0.382 0.329 0.122 
: 40: 9.768 0.348 0.386 0.357 15 
10-23 678 | 10.776 9.342 0.338 0.375 31 ae 
10-24 | 670 | 11.462 | 10.112 0.238 0.359 fons ee 
r -359 0.338 0.141 
10-25 826 11.399 10.086 0.264 
} 0.352 0.312 0.138 
10-26 980 12.330 10.803 ; 
10-27 955 11.729 10.146 te ie peer me 
10-28 930 11.255 9.552 5 
10-29 625 10.847 9372 : oe ‘ oph : Ree ; iF 
-! 813 | 11.318 9.618 | 0.292 0. 31: 
10-31 688 | 10.554 9.154 0.276 he pete oieae 
: 5 276 0.365 0.332 
1124 900 10.920 9.395 0.2 : 0.128 
“241 0.408 0.3 5 
11-2 1110 11.746 10.310 0.26 332 0.150 
1 746 260 0.375 0.31 
11-3 663 11.426 9.958 0.26 5 x ae 
9 “262 0.405 0.35! 
he 710 11.516 66 6 5 .359 0.142 
11-5 810 | 11.031 9.563 Biot 0.888 0 33e 0144 
- 755 | 10. . " oe 
718 9.332 0.248 0.361 0.348 0.135 
11-7 1080 10.408 
11-8 698 | 10.794 0/386 ais 0.348 0.329 0.130 
11-9 680 | 11.278 | 10.030 0.280 0.350 0.324 0.137 
11-10 | 995 | 11.148 | 7.844 | 0/96 MTree hve e ee 
1-11 | 562 | 10.676 | 9/478 | oc232 | oss, | 7364 | 0.120 
oe ; 0.434 0.329 0.135 
The age given is the initial age at start of study. Urine volumes are in milliliters : 


TABLE 184 


TITRABLE ACIDITY AND ORGANIC ACID IN URINE 


HERBERT 


Values in milliequivalents per day 
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Total ee Total 
pH organic Date ivr ae pH organic 
acid ir acid 
6.40 32.4 10-16 16.1 6.38 31.2 
5.28 36.9 10-17 Peo 6.41 32.6 
5.50 37 .6 10-18 20.2 6.23 32.3 
6.41 34.2 10-19 18.7 6.37 33.5 
5.83 35.1 
10-20 13.4 6.88 34.4 
5.44 36.7 10-21 15.6 6.50 33.4 
5.50 32 .0 10-22 10.8 6.63 31.6 
5.90 32.8 10-23 Maye 4 6.47 33.4 
5.80 33 .0 
5.97 38.0 10-24 19.2 6.28 34.2 
10-25 21.6 6.11 34.0 
5.88 34.2 10-26 14.6 6.45 35.6 
6.10 35.4 10-27 19.8 6.19 34.2 
5.80 30 .2 
6.48 35.7 10-28 18.4 6.32 35.6 
6.70 34.5 10-29 21.0 5.91 31.9 
10-30 24.4 5.72 35.7 
— — 10-31 24.0 5.66 33.6 
6.28 33.4 
6.47 35.2 11-1 MMe je OnUT 37.2 
6.30 35.4 11-2 17.8 6.15 31.6 
6.40 30.4 11-3 24.4 5.83 33 .0 
11-4 23.3 7.00 32.1 
6.72 24.4 
5.02 41.2 11-5 14.4 6.34 32.8 
6.30 30.2 11-6 18.5 6.22 33.3 
5.82 31.2 11-7 16.6 6.23 32.2 
6.23 28.8 11-8 14.2 6.40 23.9 
6.32 31.8 11-9 20 .2 6.12 33.8 
6.22 32.6 11-10 16.6 6.32 30.1 
6.02 30.0 11-11 26.0 5.78 25.8 




















The age givenis the initial age at start of study. 


618 


NUTRITION AND CHEMICAL GROWTH 


TABLE 185 


Herbert 
131 months 


VoLUME, WEIGHT AND SULFUR PARTITION OF URINE 
Values are averages per day 





SULFUR PARTITION 











Specific Wet Dry 

aN A ers gravity | weight | weight* Inorganic Ethereal) Neutral 
mo.-day ml gm. gm. mg mg mg. 

9-187 787 1.028 809 48.9 — = = 

9-23 781 1.028 803 48.1 — — + 

9-28 862 L027 885 45.9 636 55 65 
10-3 f 677 1.034 700 46.3 679 48 97 
10-8f 790 1.032 815 46.5 679 50 63 
10-13 849 1.031 875 46.4 661 48 79 
10-18 696 1.034 720 47.5 664 49 81 
10-23 t 822 1.032 848 48.4 690 50 66 
10-28 + 791 1.038 821 46.7 660 60 79 
11-2 810 IROS7 840 46.9 646 70 76 
11-7f 803 1.030 827 46.6 — = 2 
11-7t = aa 2 & 604 52 63 
11-8 a= = —— _- 661 60 61 
11-9f — — — — 674 65 83 
11-10t al = — — 626 62 76 
11-11} naan = — -- 732 52 66 

* Cryochem dried. 

{ Determined upon five-day composites and corrected for precipitate solubility. 

¢ Determined upon daily urine collections and corrected for precipitate solubility. 

TABLE 186 Herbert 


131 months 


Iron, Copper, Zinc In INTAKE, UrtNz, FEcEs* 
Values are averages per day 








11-7 


The a 
periods. 











IRON COPPER 
Intake Urine Feces Intake Urine Feces 
mg mg mg meg. mg. mg. 
9.92 0.28 9.40 4.60 0.24 1.46 
10.43 0.00 8.36 4.13 0.16 Lis? 
12.35 0.15 7.18 5.59 0.30 1.26 
11.06 0.00 6.44 4.79 0.11 1223 
16.40 0.20 7.09 4.81 0.38 a seh 
11.10 0.30 7.25 4.72 0.34 5 a 
12.76 0.41 8.01 6.15 0.42 Le3Z 
14.36 0.39 (ate 6.50 0.41 1.28 
13.20 0.00 8.69 5.31 0.37 1.48 
10.23 0.00 8.17 5.29 0.23 1.41 
8.50 0.20 7.90 5.00 0.15 1.21 




















ZINC 

Intake Urine Feces 
mg. mg. mg 
14.76 0.48 8.32 
16.62 0.46 6.73 
16.28 0.44 rari fe! 
16.38 0.52 7.54 
15.16 0.60 6.14 
17.18 0.58 5.48 
15.79 0.47 8.01 
17.25 0.60 6.38 
16.28 0.70 8.48 
18.35 0.18 Tee 
15.20 0.54 7.39 


ge given is the initial age at start of study. Dates given are first days of five-day balance 


* Determined polarographically. 


TABLE 187 Herbert 
131 months 
Tron, MANGANESE, CoppER, ALUMINUM, Leap, TIN 


IN INTAKE, Frcrs* 
Values in milligrams per day 












































IRON MANGANESE COPPER 
Doten | —————$<————— 
Intake Feces Intake Feces Intake Feces 
9-18 —— 2.04 —- 2.79 —- 
9-23 — 1.87 — PAAR YE — 
9-28 10.97 FAAP 1.81 4.39 ib sat 
10-3 7219 2.03 1.61 3.80 1278 
10-8 — PAM AE § — ae — 
10-13 a 2.16 a 3.65 — 
10-18 10.34 2.19 1.98 6.26 2.04 
10-23 8.15 ape 1.88 4.29 2.02 
10-28 os 2.18 — 4.75 — 
11-2 8.95 1.80 2.04 Zoe 1.88 
11-7 7.86 LS 1.82 Zoi Mare! 
ALUMINUM LEAD TIN 
9-18 4.55 — 0.58 — MSR? —- 
9-23 3.95 —~ 0.56 — abe — 
9-28 3.00 1.84 0.52 0.32 1.79 il Bye 
10-3 ee 1 EAP 0.52 0.26 Sree 1270 
10-8 2.58 —- 0.62 a 1.54 — 
10-13 2 le —- 0.45 - = 0.92 _—- 
10-18 3.66 1.44 0.67 0.34 OFGe 1.00 
10-23 2.86 1 SuY/ 0.62 0.28 Onr2 0.62 
10-28 shi l¢f = 0.52 — 0.70 _— 
11-2 3.40 ik 84/ 0.66 OF35 Ost 0.70 
11-7 AWAY, iea2 0.52 0.28 0.76 0.62 


* Determined spectrographically by the method of Brody, James K. and Ewing, D. T. Spectro- 
graphic determination of some metallic elements in food and feces. Indus. Engin. Chem. (Anal. Ed.) 17: 
627, 1945. 


TABLE 188 Herbert 
131 months 


MANGANESE, NICKEL IN INTAKE, URINE, FECES 
Values are averages per day 

















MANGANESE NICKEL* 
Date 
Intake t Urine* Feces t Intake Urine Feces 
mo.-day mg. mg. mg. mg. mg. mg. 
9-18 2.04 pee 2.41 1.183 0.018 0.534 
9-23 1.95 0.004 2.10 0.899 0.012 0.571 
9-28 2.20 0.000 yen & 0.963 0.000 0.429 
10-3 2.05 0.044 2.00 1.035 0.034 0.451 
10-8 PIO f 0.000 Zeao 1.438 0.013 0.550 
10-13 2.18 0.000 2.04 0.527 0.023 0.422 
10-18 2.41 0.026 221 1.524 0.024 0.490 
10-23 2.30 0.000 1.93 1.632 0.000 0.371 
10-28 2.36 0.000 2.10 0.980 0.000 — 
11-2 2.06 0.005 2.26 0.873 0.004 0.418 
11-7 2.16 0.000 2.03 1.165 0.012 — 





The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italic figures were omitted from calculations of averages given in Volume I. 

* Determined polarographically. 

+ Determined chemically 
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TABLE 188A Herbert 
131 months 


CARBON IN INTAKE, URINE, FECES 
Values in grams per day 





























Date Intake Urine Feces Date Intake | Urine | Feces 
9-18 21522 9.0 10.2 10-18 PAS AA) 9.2 8.8 
9-23 PME? 8.8 il) 1 10-23 215.2 8.8 8.0 

9-28 215 22 NG 9.4 
10-3 215.2 Rae 8.17 10-28 PM Ws. 9.0 11.0 
10-8 PP 8.4 8.3 11-2 PANS pe Ser, 8.7 
10-13 PAS 9? 8.4 ihe!) 11-7 21 he? OR, 8.5 
TABLE 189 Herbert 
131 months 


SALIVA CULTURE ESTIMATION OF CARIES ACTIVITY 
































QUAMTrTayiyE® COLOR REACTION TESTt 
Date ae QUALITATIVE+ hours after preparation 
bacilli | Cocci | Yeast 24 1° 48.4. [oan 

mo.-day colonies per ml. of saliva 
9-22 0 0 0 — 0 0 0 0 
10-23 0 0 0 — 0 0 0 0 
10-31 0 0 0 — 0 0 0 0 
ilar 0 0 250 + 0 0 1 ys 
11-14 0 0 20 — 0 1 1 3 

















* 0.2 ml. saliva to tomato agar plate. 
+ 1.0 ml. saliva in acid glucose broth. 
t 0.2 ml. saliva into melted beef agar. 
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HERBERT 
Figure 210. Dental examination, age 133 months. 
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HERBERT 
Figure 211. Actual size reproduction of roentgenogram of left hand. 
Chronological age 131 months. 





FIGURE 212. 
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HERBERT 
Actual size reproduction of roentgen 
Chronological age 131 months. 


gram of left elbow. 


HERBERT 





HERBERT 


FicuRE 213. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 131 months. 
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HERBERT 
FIGURE 214. Actual size reproduction of roentgenogram of left shoulder, 
Chronological age 131 months. 





HERBERT 
Ficure 215. Actual size reproduction of roentgenogram of left hip. 
Chronological age 131 months. 





HERBERT 


\ctual size reproduction of 


roentgenogram of left knee 
Chronological age 131 months 
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HERBERT 
7. Actual size reproduction of roentgenogram of left knee. 
Chronological age 131 months. 


FIGURE 2] 


FIGURE 218. Actual size reproduction of roe 
Chronological age ] months, 


ntgenogram of left foot 





{BERT 


Actual size reproduction of roentgenogram of left foot 
Chronological age 131 months 
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Figure 220. HERBERT, age 168 months. 
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Figure 222. HERBERT, age 190 months. 


HERBERT. Actual size reproduction of roentgenogram of left hand 
Chronological age 190 months. 








FIGURE 223A, HERBERT, age 190 months. 


JIMMY 


Jimmy, Herbert’s brother, was born F ebruary 13, 1931. Dur- 
ing the seventh month of pregnancy, the mother developed pye- 
lonephritis. Delivery was instrumental, the baby weighing 8 
pounds, 8 ounces, at birth. Early childhood was uneventful 
except for measles. 


Medical History 


Jimmy was 52 months old when he was placed in the care of 
the Village. At that time pediatric examination revealed no ab- 
normalities except a slight systolic murmur over the third, left, 
interstitial space. The only prior illness recorded was measles. 
Schick, Dick, Pirquet and Wassermann tests were negative. 
Jimmy was 56 months old when he joined the group of children 
participating in the second study of nutrition and chemical 
growth in childhood. 

In December Jimmy had a very slight cold for two days. Jan- 
uary 1 he was given syrup of cocillana for a cough. On January 3 
he complained of a stomachache at noon and was put to bed 
when his temperature was found to be 103°. He was in bed the 
following day but ate with the group on the third day. By Jan- 
uary 7 he ‘‘enjoyed putting snow down the girls’ necks.’’ Exam- 
ination by the pediatrician, January 8, revealed only a few coarse 
rales remaining. March 21 Jimmy again had a cold and cough 
but no fever. The next day he was kept in bed by the cold but 
the following day he seemed quite normal. 


Psychological 


During both of the studies in which he participated Jimmy 
was a quick, active child and always a leader in group activities. 
He was extremely pugnacious and enjoyed starting quarrels, 
“showing off’? with various stunts, teasing the other children 
and acting ‘“‘contrary.”’ : 

Jimmy was tested when he was 58 months old. On the Stan- 
ford-Binet test his M.A. was 54 months, I.Q. 93; on the Good- 
enough test, M.A. 63 months, I.Q. 109. 

He was very friendly towards the examiner and responded quickly 

to an interest in him. He talked freely, almost excessively. He 

talked about the test materials as he worked with them. He was 
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very anxious to have the examiner’s praise. He wanted to take 
the games and pictures home with him. Several times he men- 
tioned the fact that he wanted to go to a farm sometime. When 
questioned about this he said he would like to go when he is big 
“so I can ride on the horses.”’ He prefers his right hand for 
writing and drawing. 

Jimmy is a boy of normal intellectual capacity. On the Binet 
test his rating was at the low average range. He had a basal age 
of year 3. He passed all the tests at year 4 except that of drawing 
a square; his perception of forms tends to be weak. He failed 
another test of this type at year 5 and also the test of aesthetic 
comparisons. His memory capacity and vocabulary are at the 5 
year level. In drawing the picture of a man his performance was 
at the high-range average level. 


When 109 months old Jimmy was tested at another agency. 
He was given the Revised Stanford-Binet, L Seale. His M.A. 
was 112 months, I.Q. 103. 


Endocrinological 


Jimmy was 62 months old when classified by the endocrinol- 
ogist, from the medical history, growth records, basal metabo- 
lism, physical examination and the roentgenograms of hip, 
shoulder, knee, elbow, foot and hand. 


Gain of 1.9 inches since June 19, a period of 9 months. Normal 
increment for this time and age is 1.8 inches. None of the deciduous 
teeth has exfoliated. Both testicles are in the canal; easily pal- 
pable in the canal but do not descend into the scrotum. Otherwise 
presents no gross endocrine abnormalities. 


Roentgenographic Study for Osseous Development 


Wrist: Capitate, hamate, triangularis, and lunate are present. 
Distal epiphysis of the radius is present and normally devel- 
oped. Epiphyses of the phalanges and metacarpals are present 
and normally developed. 

Ankle: Talus, cuboid, calcaneus, external cuneiform, internal 
cuneiform, midecuneiform, and navicular are normally present. 
Distal epiphysis of the tibia and fibula are present and nor- 
mally developed. 

Hip: Epiphysis of the greater trochanter, which normally appears 
at four, is present and normally developed. All other centers are 

__ present and normally developed. 

Knee: Distal epiphysis of the femur and proximal epiphyses of the 
tibia and fibula are present and normally developed. The 
patella, which normally makes its appearance at five, is barely 
discernible. . ; 

Diagnosis: Normal osseous development. 

Classification: Partial eryptorchid. 


TABLE 190 Jimmy 


RECUMBENT LENGTH AND WEIGHT 






























































RECUMBENT RECUMBENT 
Age eae Weight || Age isd rhe Weight 
Total Stem Total Stem 
mo.-days em. cm. kg. mo.-days cm. em. kg. 
52-27 101.6 — 16.33 61-19 11072 62.9 
55-0 104.8 — 16.90 61-20 — —— 18.70 
55-22 — — 16.81 61-22 109.9 62.5 — 
55-28 — — 16.88 61-25 = — 18.82 
56-2 = oo 16.89 61-26 110.0 62.7 
56-6 106.7 61.0 —- 62-0 — — 18.80 
56-8 — a 16.88 62-3 110'.2 62.5 — 
62-4 — “= 19.00 
56-12 -—- — 16.78 
56-19 — — 16.82 62-8 110.5 62.9 — 
56-23 — — 16.86 62-9 — — 18.97 
56-28 107.3 62.2 — 62-15 110.8 62.7 — 
57-0 — aa 16.86 62-16 — — 19.35 
57-3 — — 16.90 62-19 A SE 62.5 19.50 
57-8 — a 16.88 62-24 — — 19.60 
62-25 LUO 62.9 — 
57-14 107.6 61.6 — 
57-15 — — 16.88 63-0 — — 19.45 
57-20 _- — 16.82 63-2 ASS: 62.5 — 
57-23 — — 16.88 64-1 111.4 61.2 19.18 
57-28 107.6 61.3 — 65-3 lee 62.3 19.32 
58-0 — — 17.19 66-7 TRF 62:7 19.43 
58-5 -— — 17.27 67-6 113.3 62.8 UR je 55 
68-5 112.8 62.2 19.93 
58-8 10723 Hla a 
58-11 — — Aly (Raya) 69-8 114.5 63.8 20.59 
58-15 — — 17.50 70-6 114.9 64.0 20.88 
58-18 — --- 17.54 73-18 117.4 65.3 21.91 
58-26 a — Lf bie 76-26 11325 64.2 22.11 
58-29 108.1 61.8 — 91-16 Ph On 25 .85 
59-1 == — Ue Pes 103-5 = = 27 .54 
103-10 == = 26 .93 
59-5 108.0 61.6 a 
59-6 — — 17.85 103-16 = = 27 .12 
59-10 — — 18.15 103-20 132 .4 70.6 26 .84 
59-13 — — 18.19 103-23 132.0 70.9 — 
59-20 _- — 18.30 103-25 132.0 12.1 27.14 
59-23 108.6 61.6 — 103-27 132.3 71.6 — 
59-25 — — 18.50 103-29 131.6 (pil Ie: a 
104-1 a — 26.80 
60-0 — — 18.58 
60-4 108.2 61.6 — 104-6 = — 26.94 
60-6 — — 18.42 104-11 — — 27.18 
60-8 — — 18.55 104-16 — — 27.10 
60-15 — — USE iid) 104-22 — — ieee 
60-19 — — 18275 104-25 132.9 72.3 27 .23 
60-23 — — 18.70 104-27 131.9 72.6 — 
104-28 132.0 72.2 — 
60-27 109.9 62.2 == 
60-29 — — 18.70 105-0 132.6 42 SS 
61-4 — — 18.74 105-1 1520 T1358 ans 
61-5 109.9 62:2 105-2 os 27 .06 


61-9 109.9 62.5 18.65 140-4 146.6 80.0 38 .10 
61-14 | 109.9 62.2 18.75 162-16 | 163.2 84.4 52.16 





Actual values are averages of independent measurements by two workers. In calculating the smooth 
values given with the balance data the actual values given above were smoothed by three-point sbhaas 
ing and the resulting figures entered for their respective balance periods. Values for balance periods 
intervening between measurements were obtained by interpolation. 


TABLE 191 Jimmy 


ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 






























































BREADTH LENGTH WIDTH 
Age* Biacro- | Intertro- | Inter- By. 
mial chanteric | cristal Tibia Head Chest Head 
57 19.7 19.0 | 18.0 22.3 17.0 17.8 14,5 
58 21.1 18.6 17.0 21.9 17.0 17.4 14.5 
59 20.0 19.3 18.0 21.9 17,1 17.5 14.5 
60 20.8 19.5 18.4 22.8 17.2 17.7 14.6 
61 21.2 20.0 18.5 22.6 i7at 17.6 14.6 
62 21.5 19.6 17.6 22.7 17 at 18.0 14.7 
63 21.8 19.6 19.0 23.2 17.2 18.2 14.7 
64 21.8 20.0 18.0 23.5 17.0 18.0 14.7 
65 22.5 19.9 17.8 23.9 17.0 17.8 14.7 
66 22.9 20.0 17.8 23.7 17.0 17.8 14.6 
67 22.8 19.9 17.9 24.2 17.4 17.6 14.7 
68 22.8 20.1 18.4 24.4 17.2 18.3 14.8 
69 23.2 20.3 18.2 24.6 17,3 18.0 14.8 
70 23.4 20.2 18.2 24.5 17.3 18.0 14.8 
74 22.5 20.8 18.3 25.2 17.2 18.8 14.8 
77 23.4 21.0 19.2 hd 1723 19.0 14.8 
91 24.2 a, 20 .2 27.7 1705 20.4 15.0 
103 24.7 = 20.3 29.0 17.5 20.0 15.0 
104 24.5 mas 20.0 29.5 17.6 20 .0 15.0 
105 25.2 = 20.2 29.0 C795 20 .3 15.0 
140 32.2 25.0 24.5 42.0 17.8 23.1 15.3 
163 37.4 23.7 25.1 41.2 18.5 27.3 16.1 
DEPTH CIRCUMFERENCES 
Age* |————_—_ 
Chest Head Chest Thigh | Abdomen | Upper arm 
57 13.2 50.2 53 29 50 | 15.0 
58 13.4 50.2 54 29 50 15.0 
59 14.0 50.0 56 29 53 15.8 
60 13.5 50.6 55 31 53 16.0 
61 13% 50.7 55 30 52 16.5 
62 13.7 50.8 54 31 55 16.3 
63 13.5 51.0 54 32 54 16.4 
64 13.4 51.0 56 30 52 15.6 
65 13.4 51.0 57 29 53 15.8 
66 13.6 51.0 55 29 53 15.0 
67 13.8 51.1 56 30 4 5 
68 13.5 Biel 58 30 Thea 
69 13.5 51.4 57 31 55 16.0 
70 14.0 51.5 57 32 56 17.0 
74 14.0 51.5 60 34 56 16.5 
77 13.6 Bish 61 32 57 17.0 
91 15.3 52.0 63 35 60 17.4 
103 15.5 52.0 64 
104 15.8 52.3 65 oe Te: 
105 15.0 52.3. 66 36 58 18.3 
140 (6.4 52.3 69 41 70 20 4 
iy 54.0 75 46 69 23.5 


te eee 


* Months, 













































































JIMMY 639 
TABLE 192 Jimmy 
Buioop DrereRMINATIONS 
WHITE BLOOD CELLS 
eestor MeO See i post tapyine lee 1 
y ym : 
cells’ | globin Total | morpho-| pho- |Mono-) Eosino- 
nuclears| cytes | cytes | philes 
per per per per per 
months | mo.-day millions |gm./100 cec.| ¢. mm. cent cent cent cent 
53 7-11 4.48 12t 5650 49 43 5 2 
61 3-17 4.34 13t 7950 43 47 9 3 
63 5-15 4.63 12+ 11700 52 36 17 1 
*63 5-15 4.78 12T — = a es — 
cis 7-8 4.75 127 8450 44 43 5 5 
*103 9-12 4.05 Lat 4700§ 46 40 12 2 
RED BLOOD CELL MEASUREMENT 
Hematocrit 
Volume Weight | Diameter | Thickness 
per cent Ci Mug. Mu BM 
63 5-15 40 83 90 (ee 2.0 
103 9-12 40 98 — 7.3 2.3 
MINERALS (mg. per 100 ml.) 
SERUM ERYTHROCYTES 
Cal- | Phos-| So- | Potas-) Chlor-| So- Potas- | Chlor- 
cium |phorus| dium | sium ine dium | sium ine 
55 9-16 | 10.1 | 4.41 ae — £3 — == is 
63 5-15 | 10.8 | 6.56 | 317 | 16.0] 359 34 502 181 
ave O-12 11,6) 6.11] 319 18.5) 364 35 392 158 
PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 
STEROL 
Nitro- | Total Phos- | Neutral ease ales 
gen lipid | pholipid fat Total | Free | Esters 
63 5-15 1002 434 142 66 | 152 45 | 182 
ERYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 
63 | 5-15 |.4433 | 448 | 271 | 56 | 115 | 104 | 18 
63 5-15 | Red blood cells total solids: 34.6 per cent by weight. 





* Venous blood. 
+ Haden-Hauser. 








{ Evelyn photoelectric colorimeter. 


§ Heparin. 
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TABLE 193 Jimmy 


HEIGHT AND WeiIGHT REcoRD* 














Age | Height | Weight Age | Height) Weight Age | Height | Weight 
months inches pounds months inches pounds months inches pounds ‘ 
47 404 403 99 514 59 TS 1 554 784 
52 401 38 114 524 67 136 564 80 
58 413 404 141 574 834 
77 | 463 50 121 54 72 148 594 963 
89 482 55 125 5445 734 159 62% 1114 | 





























* Clinical. See also table of recumbent lengths and weights. 


TABLE 194 Jimmy 


MEASUREMENTS OF THE BONES OF THE WRIST 






































AGE, months 53 55 61 63 77 103 140 163 
CARPALS 
AREA, sq. mm, 
Hamate 54 56 62 67 82 116 164 242 
Capitate 79 86 97 101 131 196 253 353 
Lesser Multangular 22 51 86 120 
Greater Multangular 1 4 6 23 54 98 166 
Navicular 4 if 31 , 68 156 286 
Lunate 6 8 16 1 38 72 130 193 
Triangular 30 34 40 42 58 84 132 170 
Pisiform 21 108 
GREATEST DIAMETER, mm. 
Hamate 9 10 ith 1 12 15 18 22 
Capitate 12 13 14 14 16 20 23 26 
Lesser Multangular 5 9 12 13 
Greater Multangular 1 3 3 6 10 12 13 
Navicular 3 4 6 11 20 Z 
Lunate 2 4 5 6 8 12 16 21 
Triangular 7 8 8 9 10 13 16 18 
Pisiform : 7 13 
Epiphyses 
Ist Metacarpal 4 5 5 6 7 9 12 15 
2nd Metacarpal ff 8 8 9 9 ll 12 16 
3rd Metacarpal 6 7 8 8 8 1l 12 17 
4th Metcarpal 5 6 6 rf a 9 10 13 
ULNA 
DIAMETER, mm. 
Distal epiphysis 3 11 16 17 
Distal metaphysis 12 13 13 13 15 16 18 18 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 15 15 16 17 19 22 27 35 
WRIST AREA,* sq. mm, 951 930 998 1012 1173 1332 1595 | 2070 
— 





* Measured with the planimet F ’s e eee . | 
Development, Vol. I, No'3, 1936). using hoes s landmarks (Monographs of the Society for Research in ou 


TABLE 195 Jimmy 


SKELETAL MATURATION 
Values in months 





























Chrono- HAND FOOT | ELBOW | KNEE HIP | SHOULDER) AVERAGE 
logical - _ ~ 

age /B.B.G.*) Floryt | Keilyt | Todd§ Todd§ | Todd§ | Todd§ | Todd§ Todd§ Todd§ 
53 55 29 <2 44 46 46 51 44 48 46 
55 61 34 <7 47 49 48 54 48 51 49 
61 63 38 <72 50 53 52 57 52 55 53 
63 69 43 74 53 55 52 60 55 57 55 
Te 92 67 88 82 74 76 82 81 76 78 

103 118 90 114 105 109 105 105 107 99 105 

140 186 115 152 137 — —- — 

163 204 138 182 160 — _— — — — — 



































* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children, University of Iowa 
Studies in Child Welfare, vol. 4, no. 1, 1928. 

t Flory, C. D. Osseous development in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. 

‘elly, H. J. Anatomic age and its relation to stature. University of Iowa Studies in Child Welfare, 
vol. 12, no. 5, 1937. (No standards less than 72 months.) 
= oes by T. Wingate Todd, C. C. Francis and S. Idell Pyle, Western Reserve University, 
eveland. 


TABLE 196 Jimmy 
Basat METABOLISM MEASUREMENTS 





























Sur- : i Body Blood Basal 

Age Date face deg de sees temper- pres- metab- 
area* nae ae ile ature sure olism 

months mo.-day sq.m. per min. per min. °F S/Dt Cal. /24 hr. 
56 10-6 0.705 23 — —- — 986 
56 10-19 0.705 18 -—— — == 948 
Dr 11-10 0.708 13 (2 98 .6 84/60 953 
DY f 11-26 0.710 14 74 98.7 96/58 979 
58 12-10 0.712 15 74 98 .2 92/60 974 
59 1-10 0.726 20 76 98.8 95/62 941 
59 1-16 0.728 20 79 98.8 98/58 955 
60 2-3 0.741 21 91 98.8 96/62 986 
60 2-14 0.741 18 90 98 .6 96/60 931 
61 3-8 0.753 21 84 98 .2 92/69 1061 
61 3-16 0.753 20 82 98.2 88/74 1042 
61 3-20 0.752 kg 94 98.6 102/56 1070 
61 3-25 0.754 22 92 98.7 98/62 979 
62 3-30 ORD) 22 84 98.6 92/68 991 
62 4-2 0.755 20 74 98.2 102/68 1013 
62 4-6 0.755 19 88 98.6 100/60 1008 
62 4-13 0.759 20 86 98.6 100/60 974 
62 4-18 0.760 21 80 98 .0 100/60 974 
62 4-25 0.768 21 100 98.7 98/60 1042 
63 4-29 0.772 24 84 98.0 100/64 878 
3 5-5 0.772 22 89 98.3 100/70 989 
3 5-12 0.773 23 88 98 .2 96/58 950 
103 9-19 ib (On 18 72 98 .0 1251 
103 9-20 i Ton 22 68 98 .2 88/56 1289 
105 11-2 1.00 25 70 98.2 92/42 1178 
105 11-3 1.00 22 64 98.3 88/42 1213 











* DuBois formula. 
¢ Systolic/Diastolic. 


TION AND C i. {ROWTH 
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JIMMY 
Actual size reproduction of 
Chronological age 53 months, 


FIGURE 224, roentgenogram of left hand. 
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JIMMY 


Figure 225. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 53 months. 
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JIMMY 
26. Actual size reproduction of roentgenogr 
( hronological age 53 months. 7 


FIGURE 2 
am of left elbow. 


JIMMY 645 





FIGURE 227. Actual size reproduction of roentgenogram of left shoulder. 


he 


Chronological age 53 months. 
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JIMMY 


FIGURE 228. Actual size reproduction 


Coe of roentgenogram of left hip. 
onological age 53 months. 


FIGURE 


999 


JIMMY 


JIMMY 


Actual size reproduction of roentgenogram of left knee 


Chronological age 538 months. 
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: JIMMY 

1 ‘TIRE OF > : +i . ; , 

IGURE 230. Actual size reproduction of roentgenogram of left knee 
Chronological age 53 months. 


Ficu 


JIMMY 


JIMMY 


Actual size reproduction of roentgenogram of left foot. 
Chronological age 53 months 
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JIMMY 
. Actual size reproduction of roentge 
Chronological age 53 months, 


FIGURE 232 nogram of left foot. 
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JIMMY 


Figure 233. Actual size reproduction of roentgenogram of left hand. 


Chronological age 55 months. 
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JIMMY 


Actual size reproduction of 


: 
Chronological age 55 months. 


FIGURE 234. 


roentgenogram of left elbow. 


FIGURE 235. 


JIMMY 


JIMMY 
Actual size reproduction of roentgenogram of left elbow. 
Chronological age 55 months. 
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JIMMY 
FicguRE 236. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 55 months. 


FIGURE 237. 


JIMMY 


JIMMY 


Actual size reproduction of roentgenogram of left hip. 
Chronological age 55 months. 
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JIMMY 
Actual size reproduction of roentgenogram of left 
Chronological age 55 months. 


FIGURE 238. knee, 


JIMMY 





JIMMY 


FIGURE 239. Actual size reproduction of roentgenogram of left knee. 
Chronological age 55 months. 
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JIMM\ 


Actual size reproduction of 


Chronological age 55 months. 


FIGURE 240 
roentgenogram of left foot. 
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JIMMY 
FigurE 241. Actual size reproduction of roentgenogram of left foot. 
Chronological age 55 months, 
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TABLE 197 Jimmy 
56 months 
Foop INTAKE p 
Values in grams per day 
DATE 
Food 10-5 | 11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23 
to to to to to to to to 
11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3—23*| 5-12} 
Apple 100 100 100 100 100 100 100 100 
Ascorbie acid _ -= .02 .02 .02 a — — 
Banana 100 200 200 200 200 100 100 100 
Beef, lean 100 100 100 100 100 100 100 100 
Bread, white 20 10 60 60 60 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 30 30 
Butter 20 20 30 30 30 30 33 33 
Cabbage 25 25 25 25 25 25 25 25 
Carrot 25 25 25 25 25 25 25 25 
Cheese, American is Lo 15: 15 15 15 ie 15 
Corn flakes 15 5 5 5 5 15 LS 15 
Egg, whole 50 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 20 20 
Milk, evaporated — — — 400 4007} — — = 
Milk, fluid 400 400 400 a — 4007) 400+) 400+ 
Orange concentrate 50 50 50 50 50 — — — 
Orange juice, fresh — — — — — 50 50 50 
Peanut butter 16 16 16 16 16 16 16 16 
Potato 40 40 70 70 70 70 70 70 
Salt 2 2 2 2 2 2 2 2 
Shredded wheat 15 5 5 5 5 Le 15 15 
Spinach oe — — — — 100 — - = 
Sugar (average) 9 6 7 9 7 10 We 10 
Tomato juice 60 60 60 60 60 60 60 60 
Water (average) 432 355 471 535 523 417 400 476 
* Oxalic acid, 0.7 gm., calcium (as we Fees 0.058 gm., additional. 
t Irradiated. Evaporated milk diluted 1:1. 
t Antuitrin 8, 3 ce. hypodermically, April 7, 9, 12, 14, Lil Ones res 
TABLE 198 Jimmy 
57 months 
PEDOMETER MEASUREMENTS 
Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 34 12-15 2H 1-25 3% 2-23 4% 4-11 23 
11-17 3 12-21 4, 1-26 33 2-29 13 4-12 3} 
11-23 24 12-22 2 2-1 3% 3-1 24 4-18 4} 
11-24 344 12-28 2} 2-2 3 3-7 2} 4-19 43 
11-30 3+ 12-29 2% 2-8 i 3-8 23 4-25 3 
3-14 2} 4-26 5t 
12-1 25 1-11 3i 2-9 te 3-28 a 5-2 54 
12-7 14 2} 2-15 2} 3-29 63% 5-3 23 
12-8 2s - 5} 2-16 23 4-4 43 5-9 4j 
12-14 23 1-19 34 ||. 2-22 3t 4-5 21 5-10 3 





























New Haven pedometers were set at 27 inches and worn hooked to belt during hours awake. 


TABLE 199 Tunay 
56 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
























































INTAKE AVERAGE DAILY TECES 
Recum- HEAT OF 
Date bent |Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY : 
length* oa casei 
Dry | Total Th: ; Wet | Dry ation | ination 
wt .* |watert Fat tate Urine | Feces mie wie Fat | ratet | time§ 
mo.-day | cm. kg. gm. gm. gm. Cal. | Cal. | Cal. gm. gm. | gm. hours 
10-5 107 16.83 | 317 1285 | 57.5 | 1630 | 58 41 83.6 | 12.0 1.2 1.6 32 
10-10 107 16.86 | 319 1264 | 57.5 | 1640 | 61 “50 71-0010 15.0 1.4 iy: 13 
10-15 107 16.88 | 323 1344 | 57.5 | 1655 70 65 68.6 | 14.0 18 2.4 19 
10-20 107 16.85 317 1172 |} 57.5 | 1629 | 51 64 63.2 | 14.0 1.4 2.2 25 
10-25 107 16.83 317 1207 | 57.5 | 1630 | 59 62 65.4 | 12.0 12 2:3 24 
10-30 107 16.82 | 322 1198 | 57.5 | 1651 63 73 67.4 | 16.0 ibery 1.8 38 
11-4 107 16.85 | 315 1258 | 58.9 | 1638 | 63 62 55.6 | 14.0 1:3 1.8 25 
11-9 107 16.87 | 317 1190 | 58.9 } 1644 63 56 66.4 | 12.0] 0.9 18 26 
11-14 107 16.88 | 314 1209 | 58.9 | 1633 | 46 65 67.8 9.0 | 0.9 1.8 25 
11-19 107 16.89 | 312 1239 | 58.9 | 1626 | 65 50 56.8 | 10.0 1.0 1.6 25 
11-24 108 16.86 | 315 1266 | 58.9 | 1638 65 62 63.0 | 13.0 138 1.2 25 
11-29 108 16.86 | 314 1274 | 58.9 | 1631 62 50 52.0 | 10.0 | 0.9 1.8 31 
12-4 108 16.96 | 359 1346 | 73.3 | 1879 66 58 101.6 | 15.0 Des 2.2 25 
12-9 108 17.11 361 1362 | 73.3 | 1887 66 82 137.8 | 16.0 Lia) 220 25 
12-14 108 17-27 | 360 1386 | 73.3 | 1885 66 64 105.4 | 11.0 Pee 2E6 il 
12-19 108 17.37 | 359 1368 | 73.3 | 1882 69 72 129.0 | 17.0 16} 256 7 
12-24 108 17.46 | 369 1378 | 73.3 | 1919 | 67 58 101.6 | 12.0 L220 26 
12-29 108 17.52 ] 364 1388 | 73.3 | 1899 | — 68 147.0 | 16.0 1.31) 2.6 11 
ttt 
1-8 108 ibieyal 362 1526 | 73.3 | 1893 61 78 109.8 | 19.0 159 | 224 11 
1-13 108 17.92 | 379 1268 | 76.6 | 1916 | 66 82 93.0 | 19.0 POalh 2-0 6 
1-18 108 18.06 | 385 | 1204 | 76.6 | 1938] 61 91 76.2 | 18.0 Led 1.8 34 
1-23 108 18.21 380 1361 | 76.6 | 1918 | 60 64 79.8 | 14.0 1.5 1.8 8 
1-28 108 18.33 380 1236 | 76.6 | 1920 60 74 83.6 | 16.0 1.6 1.4 25 
2-2 108 18.46 | 381 1161 | 76.6 | 1924 65 72 92.2 | 13.0 1.5 12 30 
2-7 109 18.50 | 378 1230 | 76.6 | 1913 64 96 83.8 | 16.0 1.8 1.4 26 
2-12 109 18.52 | 382 1171 | 76.6 | 1931 71 71 82.6 | 17.0 1.8 1.6 24 
2-17 109 18.58 | 375 1252 | 76.6 } 1901 63 66 100.0 | 13.0 156 oe s2 6 
2-22 109 18.69 | 378 1262 | 76.6 } 1913 55 100 106.8 | 19.0 1:9} 2.2 12 
2-27 109 18.74 376 1262 | 76.6 | 1908 66 85 99.8 | 15.0 1.4 e280 13 
3-3 109 18.72 366 1371 | 77.0 | 1841 70 84 87,0) 12150) 2a 2:2 6 
3-8 109 18.71 367 1347 | 77.0 | 1843 70 92 $3.0 1-230 | 222.) 2:0 30 
3-13 110 18.70 } 375 1394 | 77.0 | 1875 69 79 90.8 | 14.0 1.4 2:2 8 
3-18 110 18.71 356 1272 | 77.5 | 1866 | 65 61 92.2 | 20.0] 2.1 2.4 7 
3-23 110 18.70 | 345 1301 | 77.5 | 1853 63 80 64.8 | 16.07} 2.1 2.0 7 
3-28 110 18.76 | 341 1296 | 77.5 | 1839 | 62 68 64.2 | 15.0 Gr! 1.6 30 
4-2 110 18.77 | 343 1256 | 77.5 | 1847 63 71 85.0 | 17.0 1.8 1.8 8 
4-7 110 18.87 | 344 1281 | 77.5 | 1852 | 63 58 89.4 | 12.0 122°) 2:0 25 
4-12 110 18.92 | 347 1241 | 77.5 } 1862 42 100 81.0 | 21.0 | 2.4 2 7 
4-17 110 19.11 +45 1285 | 77.5 | 1854 63 82 72.0 | 17.0 MECH Peli) 26 
4-22 111 19.27 | 345 1392 | 77.5 | 1856 | 59 76 55.4 | 21.0 | 2.3 2.0 25 
4-27 111 19.48 344 1471 | 77.5 | 1851 56 66 70.4 | 16.0 1.9 1.8 24 
5-2 111 19.52 | 346 1451 | 77.5 | 1857 | 64 88 91.4 | 20.0 | 2.2] 3.0 11 
5-7 111 19.50 | 349 1681 | 77.5 | 1870 | 66 71 62.5 | 16.0 1 Bie 2:0 12 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
Italic figures were omitted from calculations of the averages given in Volume I. 

* See Table 190 for actual values and method of smoothing. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 


Average number of defecations per day. , 
i Biacend time between ingestion and defecation of marker used to separate feces of five-day periods. 


# See case history, page 634, for explanation of missing period. 
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Jimmy 
TABLE 200 ery 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 






























































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces |Intake| Urine | Feces ]Intake) Urine | Feces |Intake} Urine | Feces 
mo.-day | gm. gm. gm. mg. | mg. mg. mg. mg. mg. mg. mg. mg. 
10-5 9.45 7.96 | 1.10 |' 996 631 274 | 3031 | 2696 13 612 521 58 
10-10 9.45 8.45 | 1.01 996 640 296 | 3031 | 2652 12 612 590 64 
10-15 9.45 85107) 1.08 996 680 356 | 3031 | 2736 5 612 588 68 
10-20 9.45 8.37 | 0.93 996 640 293 | 3031 | 2858 12 612 581 66 
10-25 9.45 7.99 | 0.92 996 655 312 | 3031 | 2724 17 612 574 80 
10-30 9.45 8.52 | 0.96 996 638 354 | 3031 | 2826 12 612 599 76 
11-4 9.26 7.98 | 0.88 951 576 257 | 2924 | 2652 59 596 548 63 
11-9 9.26 8.12 | 0.89 951 555 300 | 2924 | 2616 36 596 546 56 
11-14 9.26 7.94 | 0.95 951 589 286 | 2924 | 2696 res 596 536 66 
11-19 9.26 8.47 | 0.88 951 588 239 | 2924 | 2734 49 596 714 52 
11-24 9.26 8.61 | 0.82 951 682 296 | 2924 | 2460 53 596 563 60 
11-29 9.26 8.24 | 0.81 951 588 255 | 2924 | 2592 39 596 542 50 
12-4 10.06 8.78 | 1.02 }| 1049 603 292 | 3417 | 2981 80 668 564 69 
12-9 10.06 8.59 | 1.28 | 1049 686 332 | 3417 | 3017 133 668 558 81 
12-14 10.06 8.65 |- 1.07 | 1049 731 261 | 3417 | 2880 39 668 562 59 
12-19 10.06 9.06 | 1.27 | 1049 579 283 | 3417 | 3060 83 668 587 82 
12-24 10.06 8.19 | 1.21 | 1049 571 260 | 3417 | 2940 41 668 543 60 
12-29 10.06 8.40 | 1.16 | 1049 682 264 | 3417 | 2880 73 668 570 69 
ee 
1-8 10.06 8.20 | 1.05 | 1049 588 343 | 3417 | 2808 50 668 514 75 
1-13 10.12 Sole nial Oulelioo 682 328 | 3409 | 3000 48 701 565 80 
1-18 10.12 S.O2F etolor | 1122 649 416 | 3409 | 2877 88 701 557 86 
1-23 10.12 S.019|/91.0521 1122 613 250 | 3409 | 2934 66 701 558 64 
1-28 10.12 8.05 | 1.08 | 1122 710 291 | 3409 | 3180 81 7O1 565 70 
2-2 10.12 S.be Welt tel L122 720 286 | 3409 | 3156 73 701 585 61 
2-7 10.12 $eee ele leo) 1199 672 361 | 3409 | 2868 70 701 543 104 
2-12 10.12 8.57 les Paved ih bey 762 278 | 3409 | 3000 55 701 591 72 
2-17 10.12 584.) LoS? | 1122 688 216 | 3409 | 2892 59 701 565 70 
2-22 10.12 4200) deco NeLioe 715 340 | 3409 | 2982 91 701 545 105 
2-27 10.12 8.64 |) 1.16 | 1129 763 285 | 3409 | 3012 65 701 596 85 
3-3 10.68 8.7 1.15 || 1175 753 341 | 3955 | 3768 73 726 621 65 
3-8 10.68 9.16 | 1.18 | 1175 755 381 | 3955 | 3780 74 726 633 103 
3-13 10.68 8.93 Wl L287 1175 739 288 | 3955 | 3688 45 726 603 84 
3-18 10.39 8.45 | 1.09 | 1088 755 287 | 3418 | 3150 52 698 609 85 
3-23 10.39 8.11 | 1.03 | 1088 688 283 | 3418 | 3054 22 698 567 78 
3-28 10.39 8.74 | 0.97 | 1088 734 310 | 3418 | 3228 47 698 595 66 
4-2 10.39 8.30 | 1.14 | 1088 724 292 | 3418 | 3354 59 698 560 66 
4-7 10.39 8.39 | 1.04 }| 1088 703 222 | 3418 | 3186 61 698 546 59 
4-12 10.39 8.65 | 1.11 ] 1088 736 404 | 3418 | 3090 89 698 583 96 
4-17 10.39 8.15 | 1.10 | 1088 730 302 | 3418 |} 2934 78 698 550 86 
4-22 10.39 8.25 | 1.08 | 1088 716 306 | 3418 | 3222 59 698 564 85 
4-27 10.39 7.38 | 1.11 | 1088 575 229 | 3418 | 2880 40 698 493 67 
5-2 10.39 8.02 |} 1.15 | 1088 | 634 292 | 3418 | 3264 62 698 536 91 
5-7 10.39 8.41 | 1.04 | 1088 dia 258 | 3418 | 2988 47 698 564 7 














* See footnotes to Table 199, 
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TABLE 201 Jimmy 
56 months 
Positive MrnNerRaLs IN INTAKE, Urine, Feces 


V 
alues are averages per day 






























































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Intake} Urine | Feces | Intake] Urine | Feces | Intake] Urine | Feces | Intake] Urine Feces 
mg mg. mg. mg mg meg. mg. mg. meg. mg mg. meg. 
722 144 577 248 65 176 | 1876 | 1709 46 | 2252 | 1924 263 
722 150 497 248 68 171 | 1876 | 1680 34 | 2252 | 1850 258 
722 131 491 248 56 173 | 1876 | 1790 18 | 2252 | 2000 262 
722 129 459 248 70 164 | 1876 | 1808 21 | 2252 | 1872 230 
722 135 453 248 67 145 | 1876 | 1854 27 | 2252 | 1840 215 
722 143 461 248 66 155 | 1876 | 1794 18 | 2252 | 1990 237 
724 116 477 262 55 158 | 1769 | 1622 00 | 2628 | 2269 190 
724 109 482 262 70 167 | 1769 | 1574 28 | 2628 | 2160 191 
724 112 464 262 59 173 | 1769 | 1606 28 | 2628 | 2174 203 
724 125 481 262 68 134 | 1769 | 1638 00 | 2628 | 2300 191 
724 107 521 262 57 132 | 1769 | 1632 24 | 2628 | 2410 189 
724 118 §21 262 81 150 | 1769 | 1631 00 | 2628 | 1987 185 
757 132 463 289 Oe 144 | 2063 | 1901 70 | 2763 | 2201 275 
757 121 577 289 57 210 | 2063 | 1821 124 | 2763 | 2229 409 
757 107 502 289 25 181 | 2063 | 1793 66 | 2763 | 2300 324 
757 115 520 289 86 181 | 2063 | 1885 97 | 2763 | 2410 385 
757 120 537 289 32 182 | 2063 | 1886 38 | 2763 | 2250 299 
757 108 557 289 82 196 | 2063 | 1896 106 | 2763 | 2320 408 
757 124 555 289 100 180 | 2063 | 1797 70) leeros. teal La: 322 
804 135 616 294 91 180 | 2155 | 1963 49 | 2775 | 2340 332 
804 126 604 294 93 177 | 2155 | 1949 00 | 2775 | 2319 270 
804 119 546 294 92 162 | 2155 | 1914 26 | 2775 | 2233 262 
804 114 585 294 74 174 | 2155 | 2067 32 | 2775 | 2260 257 
804 101 567 294 78 203 | 2155 | 2060 29 | 2775 | 2323 280 
804 96 573 294 74 190 | 2155 | 1885 18 | 2775 | 2299 247 
804 98 542 294 86 171 | 2155 | 2004 39 | 2775 | 2226 265 
804 107 503 294 83 169 | 2155 | 1900 49 | 2775 | 2174 276 
804 104 523 294 75 189 | 2155 | 1970 62 | 2775 | 2118 297 
804 107 479 294 80 180 | 2155 | 1978 46 | 2775 | 2176 285 
825 127 512 336 109 195 { 2545 | 2455 38 | 2785 | 2115 268 
825 108 519 336 87 209 | 2545 | 2387 28 | 2785 | 2290 270 
825 133 547 336 90 222 | 2545 | 2359 34 | 2785 | 2267 309 
832 115 541 282 76 163 | 2169 | 2045 42 | 2676 | 1995 297 
775 126 451 282 81 149 | 2169 | 1934 16 | 2676 | 1873 212 
775 134 484 282 85 160 | 2169 | 1987 00 | 2676 | 1987 237 
775 154 466 282 85 162 | 2169 | 2115 35 | 2676 | 1949 279 
775 153 465 282 79 148 | 2169 | 1976 47 | 2676 | 1968 272 
775 158 488 282 87 161 | 2169 | 1851 00 | 2676 | 2153 239 
775 164 460 282 80 155 | 2169 | 1846 00 | 2676 | 1875 236 
775 175 453 282 81 154 | 2169 | 1954 24 | 2676 | 1956 238 
775 158 433 282 77 145 | 2169 | 1761 25 | 2676 | 1769 253 
775 160 399 282 86 147 | 2169 | 2056 31 | 2676 | 1896 254 
775 143 390 282 90 146 | 2169 | 1863 00 | 2676 | 1873 215 








* See footnotes to Table 199. 
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TABLE 202 Jimmy 
61 months 
NitTROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 
Total si - | Creatinine Matas Uric 
Date nitrogen Urea Ammonia < Greate Creatinine deta 
3-28 9.37 8.042 0.258 0.290 0.155 0.122 
3-29 8.61 8.097 0.243 0.308 0.147 0.119 
3-30 8.45 7.182 0.278 0.300 0.169 0.119 
3-31 8.16 7 384 0.256 0.342 0.134 0.122 
4-1 9.09 8.270 0.270 0.337 0.151 0.120 
4-2 8.42 7.007 0.263 0.323 0.141 0.128 
4-3 8.38 7.302 0.258 0.301 0.141 0.116 
4-4 8.46 7.344 0.256 0.342 0.153 0.121 
4-5 8.33 7.440 0.240 0.375 0.149 0.137 
4-6 7.92 7.001 0.219 0.317 0.154 0.135 
4-7 8.73 7.991 0.269 0.297 0.134 0.129 
4-8 7.96 7.101 0.239 0.286 0.138 0.126 
4-9 8.24 6 .240 0.220 0.292 0.134 0.122 
4-10 8.68 7.605 0.215 0.352 0.162 0.124 
Feb 8.32 7.422 0.198 0.309 0.131 0.118 
4-12 9.37 7.502 0.258 0.388 0.184 0.134 
4-13 8.64 7.523 0.297 0.330 0.152 0.135 
4-14 8.57 7.588 0.232 0.275 0.164 0.128 
4-15 8.13 7.142 0.258 0.281 0.128 0.120 
4-16 8.57 7.562 0.294 0.247 0.151 0.130 
4-17 7.61 6.846 0.214 0.270 0.154 0.110 
4-18 8.40 7.464 0.228 0.272 0.188 0.126 
4-19 8.68 7.663 0.245 0.275 0.170 0.121 
4-20 7.87 7.051 0.233 0.255 0.162 0.125 
4-21 8.18 7 355 0.233 0.240 0.147 0.138 
4-22 7.73 6.939 0.229 0.245 0.14 
4-23 9.13 8.028 0.192 0315 ees one 
4-24 8.63 7.439 0.253 - 0.293 0.186 0.128 
4-25 8.04 7.175 0.303 0.283 0.149 0.122 
: 7.72 6.828 0.232 0.252 0.164 0.124 
4-27 8.62 7.546 0.246 0 5 
4-28 6.79 5.825 0.197 Wore heel Nate 
4-29 7.31 6.308 0.222 0.256 0.145 0.116 
4-30 6.98 6.030 0.222 0.301 ; 
oe Ones see 0.167 0.110 
; . 0.208 0.245 0.164 0.109 
5-2 7.58 6.615 0.249 0.255 
5-3 7.78 6.707 0.261 0293 oe abe 
5-4 8.18 7.149 0.213 0.306 0.162 0.129 
5-5 8.34 7.212 0.252 0.289 0.164 0.116 
5-6 8.23 7.315 0.243 0.346 0.160 0.127 
5-7 7.95 6.976 0.254 5 27 
5-8 8.18 7.298 0254 oe ery er 
5- 197 0.239 “16 WW 
5-10 9.15 7.818 0.362 O1ase EE ees 
aan ee ee Hees 43 0.210 0.136 
29: 0.251 0.158 0.116 














The age given is the initial age at start of study. 
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TABLE 203 Jimmy 
56 months 


COMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 












































ean rape nat HEMICELLULOSE 

Date INTAKE 

z : : Feces 
Intake Feces Intake Feces Total Stable 
10-5 jbette! 1.74 2.08 0.20 APNG ee a2 0.55 
10-10 1.28 eis 2.08 0.16 Bale | Wear 9. 0.88 
10-15 1.28 1.76 2.08 0.20 ye Ie ily 0.59 
10-20 1.28 2.05 2.08 0.05 ahaa lye Le 0.95 
10-25 1.28 1.57 2.08 Waly Pi ly ey P- 0.52 
10-30 1328 Bl 2.08 0.28 eli 172 0.84 
11-4 1.62 Bros 2.03 OFS ibatey. 1.43 0.80 
11-9 1262 2.98 2.03 0.14 1.82 1.43 0.36 
11-14 1.62 1.44 7494 0)83 0.05 1.82 1.43 0.47 
11-19 iol 1.97 202 0.09 WN VAG} 136 0.51 
11-24 i632 P| 2.05 Oe2h 1.88 1.50 0.60 
11-29 1.61 1.68 2202 0.18 ib FAG beste 0.37 
12-4 1267 1.49 PAP 0.50 PW 1.59 0.79 
12-9 1.67 1.96 lee 0.54 2712 1.59 0.74 
12-14 1267 1.36 ed 0.34 ile 1.59 0.56 
12-19 TOL, 2.24 SAH 0.45 Zi 59 0.68 
12-24 L67 iL Ae Dh PAT 0.47 2.12 1.59 0.55 
12-29 Lat oye 1.49 PPA 0.52 24 19 1.59 0.56 
*** 

1-8 167 2.46 D5 I) 0.78 Dee 1.59 0.74 
1-13 1.67 2.40 DELOWE 0.58 Pca 1.59 0.84 
1-18 1.66 2243 2.25 0.71 2.06 1.52 0.82 
1-23 1.67 1b as Pp Pal 0.56 Dielee 1.59 0.50 
1-28 1.67 PHA UY PLEDH 0.58 24 aly 1.59 0.78 
222 eo 1.48 Ad S46 f 0.47 2 UD 1.59 0.61 
2-7 iP Aiye 1.67 PAPA 0.47 2212, 1.59 0.70 
2-12 1.67 2s PPAR 0.63 im, 1.59 0.77 
2-17 ih Sere 1.58 Dy IAF, 0.52 MMe 1.59 0.55 
2-22 LG, 74 Pil DRO 0.79 212 1.59 0.80 
2-27 1h 6 ¥/ 1.64 PALOA 0.59 Ome 1.59 0.67 
3-3 1.46 2.00 261 0.81 2.61 1.98 1.20 
3-8 1.46 Dj AW PH} ail 0.75 or Ol 1.98 it ye 
3-13 1.46 1.37 AA taal 0.40 2261 1.98 0.69 
3-18 ILS: 1.57 2e3Z Os75 Ad 1.89 1.00 
3-23 BRS 1.48 Deas 0.69 2.47 1.89 0.97 
3-28 1.36 1,54 QE 0.81 2.65 2.09 1.08 
4-2 Leo38 1.43 Se 0.81 eT 1.89 1.03 
4-7 ine 1225 IAA Y 0.41 DAT 1.89 0.64 
4-12 i oaR WOME Dieta 1.06 DA, 1.89 1.20 
4-17 leo re: Dnae 0.65 SY ae 1.89 1202 
4-22 moe 1.85 Me sae? 0.81 Diy 1.89 128 
4-27 1.33 ay (Aal QiB2 0.52 2.47 1.89 0.96 
5-2 | 3: sal Ph We 0.55 Doe 189 1.05 
5-7 ib. 355: 1.43 2.32 0.70 EAT, 1.89 0.96 








* See case history, page 634. 


TABLE 204 Jimmy 















































56 months 
Iron in InTAKE, URINE, FECES 
Values are averages per day 

Date /|Intake|} Urine | Feces Date |Intake| Urine| Feces Date /|Intake| Urine | Feces 
mo.-day | mg. mg. mg. mo.-day | mg. mg. mg. mo.-day | mg. mg. mg. 

10-5 7.39 | 0.03 4.98 12-19 8.03 | 0.01 6.69 3-3 9.18 | 0.12 9.11 

10-10 7.39 | 0.01 6.21 12-24 8.03 | 0.02 4.96 3-8 9.18 | 0.34 | 11.36 

10-15 7.89 | 0.22 5.32 12-29 8.03 | 0.01 5.76 3-13 9.18 | 0.58 6.20 

10-20 f209) One 5.56 §§§ 3-18 8.20 | 0.25 8.30 

10-25 7.39 | 0.02 5.18 1-8 8.03 | 0.01 6.67 

10-30 7.39 | 0.34 7.20 1-13 Sol OSOL 7.22 3-23 $220) | ORLG. 7.04 

11-4 7.07 | 0.07 6.30 1-18 8.11 | 0.01 6.82 3-28 8.20 | 0.12 6.71 

1-23 8.11 | 0.08 §.13 4-2 8.20 | 0.08 | 25.08 

11-9 7.07 | 0.50 6.02 _ 1-28 8.11 |. 0.13 5.80 4-7 8.20 | 0.12 4.65 

11-14 PO (acOnLa Stare 2-2 e121 1)70-15 4.57 4-12 8.20 | 0.05 | 10.29 

11-19 7.07 | 0.09 4.69 

11-24 ae00 WOlOL 7.17 2-7 8.13 | 0.08 6.04 4-17 8.20 | 0.04 7.86 

11-29 7.07 | 0.00 4.58 2-12 $13) | 0.10 6.20 4-22 8.20 | 0.00 9.29 

12-4 8.03 | 0.00 6.02 2-17 | 8.13 | 0.08 5.07 4-27 | 8.20 | 0.06 6.68 = 

12-9 8.03 | 0.00 9.34 2-22 8.13. (2:0.22 6.32 5-2 $2720: |. 0.10") DISZs 

12-14 8.03 | 0.00 4.51 2-27 8.13 | 0.11 5.10 5-7 8.20°| 02:15 4222 





The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
§§§ See case history, page 634, for explanation for missing period. 


TABLE 205 Jimmy 
61 months 


TEMPERATURE AND PULSE 














ature ature ature 
4-7 98 .2 92 4-19 98 .4 96 5-2 98.6 100 
4-8 98.6 88 4-20 98 .2 89 5-3 98.6 92 
4-9 98 .4 84 4-21 98 .2 92 5-4 98 .2 88 
4-10 98 .2 86 4-22 98 .4 84 5-5 98 .3 88 
4-11 98 .6 84 4-23 98 .2 94 5-6 98.8 88 
4-12 98.3 84 4-24 98 .4 96 5-7 98 .2 92 
4-13 | 98.6 fa Pt acae: wees names 
- E - Saas 92 5-8 98 .2 
4-14 98 .4 92 4-27 98.8 90 5-9 98 .2 ee 
4-15 98.6 96 4-28 98 .6 96 5-10 98 .4 84 
4-16 98 .2 84 4-29 98.0 84 5-11 98 .4 92 
4-17 98.6 88 4-30 98 .2 98 5-12 98 .2 88 
4-18 98 .0 80 5-1 98.3 100 5-13 98.6 84 








JIMMY 
Figure 242. Dental examination, age 57 months, 
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JIMMY 


FicureE 243. Roentgenograms of teeth, age 58 months. 





JIMMY 
Figure 244. Actual size reproduction of roentgenogram of jaws, 
Chronological age 58 months. 





Figure 245. JIMMY 
Age 59 months 





JIMMY 


JIMMY 
FicurE 246. Actual size reproduction of roentgenogram of left hand. 
Chronological age 61 months, 





670 NUTRITION AND CHEMICAL GROWTH 





JIMMY 


247. Actual size reproduction of 


FIGURE roentgenogram of left elbow. 
Chronological age 61 months. 
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JIMMY 


Figure 248. Actual size reproduction of roentgenogram of left elbow 
Chronological age 61 months. 
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: JIMMY 
IGURE 249, Actual size reproduction of roentgenogram of left shoulder 
Chronological age 61 months, 


JIMMY 


Figure 250. Actual size reproduction of roentgenogram of left hip. 
Chronological age 61 months. 
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JIMMY 
\ctual size reproduction of 
Chronological age 6] months 


FIGURE 251. 
roentgenogram of left knee 


JIMMY 


JIMMY 


b 5 j ‘epr ti F roe nogr: of left knee. 
Figure 252. Actual size reproduction of roe ntgenogram ) k 
Chronological age 61 months. 
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JIMMY 
53. Actual size reproduction of roent 
Chronological age 61 months, 


FIGURE 2 genogram of left foot, 





JIMMY 


Fiaure 254. Actual size reproduction of roentgenogram of left foot. 
Chronological age 61 months. 
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JIMMY 
FIGURE 255. Roentgenograms of teeth, age 63 months. 





RWWA gmancnanonamme 


JIMMY 


FIGURE 256. Dental examination, age 63 months 
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JIMMY 


Figure 257. Actual size reproduction of roentgenogram of jaws. 
Chronological age 63 months. 





JIMMY 


size reproduction of roentgenogram of left hand. 
Chronological age 63 months. 


FIGURE 258. Actual 
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JIMMY 


Figure 259. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 63 months. 
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JIMMY 


FIGURE 26 ‘tual si 
URE 260. Actual size reproduction of roentgenogram of left 


ize [ df elbow, 
Chronological age 63 months. 
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JIMMY 


Ficure 261. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 63 months. 
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reproduction of 


hronological 


t left hip 


am ofl 
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age 63 month 
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JIMMY 


FiguRE 263. Actual size reproduction of roentgenogram of left knee. 
Chronological age 63 months. 
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JIMMY 


Actual size reproduction of 
- : 
Chronological age 63 months. 


FIGURE 264, : ' lef 
roentgenogram of left knee. 





JIMMY 


Ficure 265. Actual size reproduction of roentgenogram of left foot. 


€ 
~ 


Chronological age 63 months. 
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JIMMY 


Actual size reproduction of roentgenogram of left foot. 
Chronological age 63 months. 


FIGURE 266. 


JIMMY 


JIMMY 


Figure 267. Actual size reproduction of roentgenogram of left hand. 
Chronological age 77 months. 
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JIMMY 
FIGURE 268. Actual size reproduction of 
Chronological age 77 months. 


roentgenogram of left elbow. 
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JIMMY 


FraurE 269. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 77 months. 
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JIMMY 


Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 77 months. 


FIGURE 270. 





JIMMY 
FicurE 271. Actual size reproduction of roentgenogram of left hip. 
Chronological age 77 months, 
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JIMMY 
Fiaure 272. Actual size reproduction of roentgenogram of left knee 
Chronological age 77 months. 


JIMMY 


JIMMY 


Figure 273. Actual size reproduction of roentgenogram of left knee. 
Chronological age 77 months. 








JIMMY 


il size reproduction of 


1m of left foot. 


roentgenogr 
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Chronological age 77 


JIMMY 


Figure 275. Actual size reproduction of roentgenogram of left foot. 
§ g 
Chronological age 77 months. 
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ROENTGENOGRAMS OF PROGRESS OF Ba} 


1-00) 
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10 minutes 10 minutes 115 minutes 155 minutes 180 mint 


FIGURE 276. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 
ard pasteurized milk (3.5 per cent fat). The meal was at body temper- 


JIMMY ature when ingested and the first film was exposed about ten minutes 
Age, 72 months later. 


12-30 ge 







pr > ~~ | 
10 minutes 45 minutes 100 minutes 





175 minutes 48 hour 
FIGURE 277. Progress of meal consisting of 2 ounces of barium sulfate, 3 ounces of water and 


l ounce of corn syrup (approximately 30 per cent glucose, 61 per cent 


JIM M \ carbohydrate). The meal was at body temperature when ingested and the 
Age, 72 months first film was exposed about ten minutes later. 






10 minutes 40 minutes 


70 minutes 100 minutes 130 minut 
I> a 8) : 7 ,« > % . . 6 ° bd 

Progre ss of meal consisting of 2 ounces of barium sulfate and 4 ounces of water. 
Che meal was at body temperature when ingested and the first film was 
exposed about ten minutes later. 


FIGURE 278. 


JIMMY 


Age, 72 months 


JIMMY 


LS THROUGH GASTROINTESTINAL TRACT 





ea | 


ours 48 hours 72 hours 





hours 





44 hours 48 hours 
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ROENTGENOGRAMS OF PROGRESS OF Bar 






10 minutes 40 minutes 70 minutes 100 minutes 130 minw 


FIGURE 279. Progress of meal consisting of 40 grams of barium sulfate mixed with 100 grams 
of raw, ground lean meat, baked twenty to thirty minutes and ingested 

JIMMY with 200 ml. of water. In the 290 gm. of barium, meat and water ingested 

Age, 72 months (about 50 gm. of water were lost in cooking) the concentrations of fat and 
protein were approximately 3.5 and 7 per cent, respectively. 






so 








10 minutes 40 minutes 90 minutes 120 minutes 180 minute 


FIGURE 280. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 


; ard pasteurized milk (3.5 per cent fat). The meal was at body tempera- 
JIMMY ture when ingested and the first film was exposed about ten minutes 
Age, 92 months later. 









ees e... ’ ve Be eal . Bi ¥ ¢ See / 
Pies 84 ‘ v Nr oc ab me - fe. oe . 


10 minutes 40 minutes 70 minutes 130 mitnites 190 minut 





y } 7 9Q » ee ete "7 . . “ : 
FIGURE 281. Progress of meal consisting of 2 ounces of barium sulfate, 4 ounces of standard 


JIMMY pasteurized milk and 0.2—0.3 gm. carmine. The meal was at body tem- 


perature when ingested and the first film was exposed al 28 
; i ‘ a f abdol > nutes 
Age, 92 months later, i 
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> THROUGH GASTROINTESTINAL TRACT 





ninutes 220 minutes 24 hours 48 hours 





ninutes 24 hours 48 hours 72 hours 





hours 48 hours 72 hours 
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ROENTGENOGRAMS OF PROGRESS OF Bag 





10 minutes 55 minutes 85 minutes 145 minutes 200 min 


FIGURE 282. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of 
evaporated milk, diluted 1:1 with water. The meal was at body tempera- 


JIMMY ture when ingested and the first film was exposed about ten minutes 
Age, 92 months later. 





10 minutes 30 minutes 60 minutes 120 minutes 180 min 


FIGURE 283. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of base- 
exchanged milk. The me: a was at body temperature when ingested and 


JIMMY the first film was exposed about ten minutes later. 
Age, 92 months 
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JIMMY 


FIGURE 284. Dental examination, age 105 months, 


JIMMY 


THROUGH GASTROINTESTINAL TRACT 
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206 Jimmy 
ee 103 months 
Foop INTAKE 
Values in grams per day 
DATE DATE DATE 
Food 9-18 Food 9-18 Food 9-18 
to to to 
11-12 11-12 11-12 
Apple 100 ||.Cheese, American | 20 || Orange juice, 
rer 150 || Corn flakes 30 canned 100 
Beef, lean 100 || Egg, whole 100 || Peanut butter 16 
Bread, white 50 || Gelatin 3 || Peas, quickfrozen| 25 
Bread, whole Graham cracker 36 || Potato 60 
wheat 50 || Honey 15 || Salt 2 
Butter 30 || Lettuce — 25 || Sugar (average) 22 
Cabbage 25 || Milk, fluid, Tomato juice 60 
Carrot 50 irradiated 500 || Water (average) 557 
TABLE 207 Jimmy 
103 months 
Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
INTAKE AVERAGE DAILY FECES 
Recon HEAT OF 
Date | bent |Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY lashes 
henge: Dry | Total In- i Wet | Dry ation ination 
eats watert ‘a aes Urine | Feces wi wit Fat | ratet | time§ 
mo.-day | cm. kg. gm. gm. gm. Cal. | Cal. | Cal. gm. gm gm. hours 
9-18 | 132 | 27.54] 410 | 1913] 78.5] 2086] 9 661] 77.8.4-17.9 [34 |) 158 26 
9-23 | 132 | 26.93 | 403 | 1719] 80.5] 2068 | 92 94 | 81.6] 19.0| 2.7] 1.8 35 
9-28 | 132 | 27.12 | 445 | 1647] 88.1] 2273] 91 104 | 89.6 | 21.0] 2.8] 1.6 50 
10-3 132 | 26.84 | 410 | 1702 | 83.4] 2099 | 90 80 | 61.6] 16.9] 2.4] 1.4 36 
10-8 132 | 27.14 | 427 | 1749 | 84.2] 2170 | 86 94 | 89.2/ 19.1] 2.6] 1.6 31 
10-13 | 132 | 26.80] 416 | 1707 | 83.0] 2136 | 90 86° 1 61.6 | 17:6 | 2.6-] (1-39 54 
10-18 | 132 | 26.94] 468 | 1576 | 84.2] 2344 | 90 86 | 74.6] 17.6] 2.5] 1.2 36 
10-23 | 132 | 27.18 | 460 | 1656 | 83.0] 2312| 93 94 77.6| 19.6] 2.4] 1.2 36 
10-28 | 132 | 27.10] 432 | 1675 | 80.5} 2167| 91 98 | 94.6| 20.2| 2.4] 1.2 12 
11-2 132 | 27.11] 415 | 1691] 82.7] 2139] 94 92 | 80.8| 18.9] 2.3] 1.4 12 
11-7 132 | 27.23 | 433 | 1627] 82.1] 2194] 91 87 | 69.0] 18.2) 2.9] 1.2 35 





The age given is the 





initial age at start of study. Dates given are first days of five-day balance periods. 


* See Table 190 for actual values and method of smoothing. 

+ Based on vacuum-dried food and cryochem 
food and oven-dried feces are given in Table 597, 

+ Drinking water plus water in foods. 

t Average number of defecations per day. 


page 1421. 


-dried feces. Corresponding values for aleohol-dried 


§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods. 
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TABLE 208 Jimmy 
103 months 


NITROGEN AND NEGATIVE MINERALS IN InTAKE, URINE, FEcES 
Values are averages per day 


























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces | Intake] Urine| Feces Intake} Urine | Feces | Intake| Urine | Feces 
mo.-day | gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. 


4403 | 4150 30 984 774 104 
4325 | 3992 26 933 866 108 
4376 | 4119 32 1011 750 123 
4312 | 4152 20 965 806 102 


9-18 12.69 | 11.20 |} 1.12 | 1437 | 1058 
9-23 12.47 | 11.51 | 1.22 ] 1455 | 1004 
9-28 13.05 | 11.04 | 1.33 | 1432 974 
10-3 13.54 | 11.57 | 1.03 | 1488 | 1004 


10-8 12.86 | 11.14 -13 | 1429 970 


1 4141 | 3951 33 1032 756 102 
10-13 13.18 | 11.24 | 0.98 |] 1492 965 

1 

1 


4270 | 4062 14 868 773 87 
4471 | 4253 21 1006 774 104 
4414 | 4173 28 1058 836 110 





10-18 13.05 | 11.20 .00 | 1492 982 
10-23 13.45 | 11.58 -11 | 1494 992 


10-28 13.14 | 11.08 | 1.32 | 1413 943 
11-2 13.26 | 11.36 | 1.14 | 1450 958 
11-7 13.00 | 11.17 | 1.02 | 1522 944 


4275 | 4052 33 924 776 117 
4426 | 3919 27 944 792 108 
4315 | 4268 18 983 753 100 

















TABLE 209 Jimmy 
103 months 


PosITIVE MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 


























CALCIUM MAGNESIUM SODIUM POTASSIUM 

Date 

Intake} Urine | Feces |Intake| Urine | Feces | Intake} Urine | Feces | Intake] Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. meg. 

9-18 928 178 620 284 98 177 | 3032 | 2702 17 3256 | 3108 266 
9-23 961 218 661 299 101 175 | 2966 | 2671 24 3170 | 3119 286 
9-28 914 151 600 277 101 174 || 3053: | 2722 15 3176 | 2708 267 
10-3 944 158 554 305 103 152 | 3043 | 2726 9 3252 | 2838 216 
10-8 907 201 555 282 109 172 | 2950 | 2576 32 3252 | 2566 254 
10-13 940 198 537 305 104 160 | 3052 | 2685 6 3268 | 2735 218 
10-18 933 196 574 294 103 171 | 3002 | 2782 13 3266 | 2971 234 
10-23 944 178 627 293 107 187 | 2974 | 2730 11 3293 | 2904 252 
10-28 932 187 556 281 105 174 | 3008 | 2738 43 3230 | 2767 279 
11-2 961 180 587 284 106 169 | 2980 | 2621 18 3277 | 2804 288 
11-7 995 177 547 296 108 163 | 2909 | 2841 vf 3332 | 2797 238 








Jimmy 


BLE 210 
ee 103 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 























HEMICELLULOSE 
LIGNIN CELLULOSE 

Date INTAKE 

Feces 
Intake Feces Intake Feces Total Stable 

9-18 1.25 0.98 D4 0.68 2.80 1.61 0.58 
9-23 feos 1.04 2aTe 0.76 2.80 1.61 0.69 
9-28 ee 2h 1:43 2.74 0.83 2.80 sb toil 0.70 
10-3 1.25 ieliay 2.74 Ode 2.80 12 Gl 0.61 
10-8 1.25 dal 2.74 0.81 2.80 161 0.56 
10-13 E25 1.03 2374. 0.36 2.80 1.61 0.68 
10-18 1.25 Le: Pay 0.76 2.80 1.61 0.54 
10-23 1.25 leo D4. 0.76 2.80 eal 0.67 
10-28 1.25 1.54 2A On72 2.80 1.61 0.66 
i=2 25 1.30 D7 4. 0.74 2.80 1.61 0.61 
11-7 1.25 1.40 Dts: 0.61 2.80 il, Alon 0.74 











The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


TABLE 211 Jimmy 
103 months 


Fat PARTITION OF FECES 
Values in grams per day 




















Unsaponi- Neutral Free fatty 

Date fiable fat acids Soap 

9-18 0.74 0.28 0.22 1.18 

9-23 0.95 0.23 0.27 1.29 

9-28 0.93 0.40 0.25 1.19 
10-3 0.79 0.25 0.21 0.12 
10-8 0.80 0.35 0.28 1.13 
10-13 0.94 0.38 0.25 Os 
10-18 0.86 0.24 0.25 1.15 
10-23 0.92 0.31 0.26 0.96 
10-28 0.86 0.42 0.29 0.87 
11-2 0.83 0.27 0.26 0.94 
11-7 0.83 0.40 0.28 1.37 

TABLE 2114 Jimmy 


103 months 


CARBON IN InTAKE, Urinz, FEcEs 
Values in grams per day 


























Date Intake Urine Feces Date Intake Urine Wee 
9-18 189.8 8.4 8.0 10-18 | 189.8 9.2 7 
9-23 189.8 8.8 8.6 10-23 | 189.8 8.9 ae 
ic 10- 

3 189.8 8.4 Q.1 0-28 | 189.8 8.6 9.1 
-8 189.8 8.5 8.3 11-2 189.8 8.8 8.3 

10-13 189.8 8.5 7.9 11-7 189.8 8.2 8.1 





TABLE 212 


TITRABLE ACIDITY AND ORGANIC ACID IN URINE 


JIMMY 


Values in milliequivalents per day 
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Jimmy 
103 months 















































2 Total . Total 
Titrable 5 Titrable agen 
Date 2 a pH organic Date or H organic 
acidity mae acidity a Sad 
9-18 17.6 6.23 29.9 10-16 19.0 6.32 FH Pc 
9-19 22.8 6.08 29.6 10-17 14.0 6.62 29.8 
9-20 27.8 5.90 34.8 10-18 ges) 6.36 28.7 
9-21 18.6 6.50 PA Hf 10-19 19.2 6.41 31.6 
9-22 2205 Ge27 28.5 
9-23 Py 6.30 30.8 10-20 17.0 6.50 34.0 
10-21 18.0 6.40 29.4 
9-24 16.8 6.40 262 10-22 14.3 6.52 Aah 
9-25 22-0) GoL7 PAs ee 10-23 18.6 6.40 30.0 
9-26 PA) 5.80 29.7 
9-27 21.2 6.19 30.5 10-24 16.0 6.53 Sone 
9-28 aes 5.93 ait). 7 10-25 18.9 6.41 PA eal 
9-29 18.0 6.32 30.8 10-26 by pa 6.40 28.1 
10-27 16.0 6.46 azo 
9-30 20.0 6.24 210 
10-1 16.6 6.54 See 10-28 14.8 6.53 28 .0 
10-2 Wie! 6.82 28.8 10-29 LO Gra 26.3 
10-3 19.9 6.38 30.0 10-30 16.8 6.33 40.0 
10-4 16.5 6.44 Pep ave 10-31 17.9 6.38 ace 
10-5 20ES 6.30 34.4 11-1 S26 6.70 36.0 
10-6 9.1 6.60 21.9 11-2 16.9 (VB Y- 30.0 
10-7 24.0 6.40 38.8 11-3 15.4 6.36 S204 
10-8 15.4 6.50 32.0 11-4 21.4 6.20 28 .2 
10-9 15.2 5.30 oles 11-5 11.6 6.56 2on0 
10-10 20.5 Grae oLat 11-6 L5e2 6.46 Hf ae! 
10-11 20.6 6.27 PHiete' 11-7 14.8 6.53 Ayal 
10-12 20.6 6.48 27 .4 11-8 245 6.00 38.0 
10-13 16.0 6.69 29.2 11-9 14.6 6.44 29.8 
10-14 18.1 6.47 30.4 11-10 1255 6.55 28e2 
10-15 17.9 6.48 26.0 11-11 16.3 6.46 Doz 
The age given is the initial age at start of study. 
TABLE 213 Jimmy 


SaLIVA CULTURE ESTIMATION OF CARIES ACTIVITY 


103 months 














QUANTITATIVE* 

Date — |QUALITATIVE f 
Lacto- ‘ 
haciilt Cocei Yeast 

mo.-day colonies per ml. of saliva 
9-22 ais 

10-23 | 30,000 1800 0 AF 

10-31 | 72,000 0 0 ae 

11-7 18 ,000 0 0 ar 

11-14 |240 ,000 0 160 a 








0.2 ml. saliva to tomato agar late. 
1.0 ml. saliva in acid glucose broth. 
0.2 ml. saliva into melted beef agar. 





COLOR REACTION TEST { 














hours after preparation 
24 48 72 96 
0 0 4 4 
0 2 4 4 
0 2 1 4 
0 0 3 4 
1 d 4 4 






































TABLE 214 Jimmy 
103 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 
: Urine Total , Creatinine ae Urie 
Dat volume | nitrogen Urea +Creatine Creatinine acid 
9-18 835 10.437 8.873 0. 0.333 0.223 0.136 
9-19 | 1055 11.159 9.519 0. 0.392 0.236 0.131 
9-20 | 1105 11.620 9.919 0. 0.344 0.257 0.176 
9-21 | 1105 11.463 9.887 0. 0.404 0.234 0.103 
9-22 655 10.744 9.499 0. 0.344 0.218 0.163 
9-23 990 12.506 10.942 0. 0.397 0.236 0.172 
9-24 670 11.068 9.255 0. 0.359 0.227 0.147 
9-25 675 11.512 9.786 0.: 0.359 0.211 0.165 
9-26 970 11.839 9.434 0. 0.343 0.225 0.167 
9-27 640 10.788 9.535 0. 0.305 0.240 0.187 
9-28 665 11.150 9.601 0. 0.289 
9-29 805 11.774 9.974 0. 0. ats 3 as ae 
9-30 715 11.018 9.565 0. 0.306 0.236 0.122 
10-1 748 10.560 9.274 0. 0.276 0.214 0.098 
10-2 688 10.712 9.494 0. 0.324 0.234 0.130 
10-3 678 10.949 9.661 0. 0.346 0.227 0.115 
10-4 630 11.446 10.137 i” 0.332 0.216 0.127 
10-5 850 11.740 10.442 0. 0.331 0.224 0.140 
10-6 430 7.551 6.683 0. 0.267 0.170 0.111 
10-7 1130 15.393 14.130 0. 0.422 0.315 0.155 
10-8 520 10.097 8.890 
10-9 625 11.166 9.771 i ae. ore cae 
10-10 | 1175 11.928 10.516 0.4 0.335 0.228 0.145 
10-11 905 10.884 9.638 0. 0.298 0.216 0.126 
10-12 | 1050 11.596 10.173 0. 0.342 0.219 0. 
10-13 | 1150 11.704 10.279 0 "93. ae 
; 0.330 0.234 0.137 
10-14 755 11.692 10.481 0 0.310 0.21 
10-15 895 10.968 9.880 0. 0.272 0. S We 
10-16 | 1028 10.868 9.351 0. 0.296 toe eee 
10-17 | 1030 11.245 9.982 0. 0.276 Nora Rea. 
10-18 950 10.824 
10-19 800 11.506 330 7. none ele ae 
10-20 747 10.776 476 0. 0.310 eee ae 
10-21 905 | 11.604 “404 0. 0.338 Net oa 
10-22 | 1000 11.518 9.519 0. 0.32 noae eee 
10-23 890 11.143 731 0. pet te ee 
thee a ee ial 0. 0.326 0.231 0.118 
10-25 767 11.365 956 0. Nese eo any 
10-26 | 815 / 12.361 eae Say 0.376 0.249 | 0.133 
27 | 727 | 11.607 ME Sati PAU 0. 
; 334 0.219 0.130 
10-28 775 11° 
10-28 SOB rose ake a 0.334 0.208 0.143 
eae a2 ye 9.786 0. 0.320 0.238 0.135 
HEY pe! ego day 0. 0.312 0.225 0.151 
nie are roles an 0. 0.300 0.240 0.117 
11-2 940 11.342 9.956 0. 0.300 0.226 0.122 
11-3 960 | 11.986 | 10/509 | 0. ETE eterna 
ate oer eee meee 0. 0.333 0.257 0.146 
1-5 865 iT TRS 9.809 0. ect rt ee 
-6 740 | 10.784 9.216 | 0. oases 
0.315 0.236 0.137 
11-7 1120 11.32 
11-8 865 10952 a 007 i 0.276 0.235 0.115 
+ oak ett ey: 0.¢ 0.294 0.215 0.123 
11-1 1108 11949 fo Daa ie 0.321 0.234 0.125 
cag 08 0.331 0.245 0.138 
The age given is the initial ¢ 





ge at start of study. Urine volumes are in milliliters 
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TABLE 215 Jimmy 
103 months 


VoLUME, WEIGHT AND SULFUR PARTITION OF URINE 
Values are averages per day 














Specific Wet Dry SULFUR PARTITION 
gravity | weight | weight* 





Date | Volume 
Inorganic) Ethereal) Neutral 





mo.-day ml gm. gm. mg mg mg 

9-18t 951 1.021 971 45.9 — — — 

9-23 T 789 1.028 811 47 .2 — — —- 

9-28 t+ 724 1.030 746 45.6 660 a¥¢ 53 
10-3 + 744 TOS. 767 47.2 704 32 70 
10-8 t 855 1.036 886 45.3 664 40 bz 
10-13 972 1.028 999 47 .0 666 46 61 
10-18 fF 880 1025 902 48.3 670 46 58 
10-23 828 1.029 852 48.4 703 46 87 
10-287 889 1.030 916 46.0 662 45 69 
11-2t 898 1.029 924 46.2 682 42 68 
11-77 981 12022 1003 46.8 — —_ = 
View oF a s — 674 40 44 
11-8f — — — — 673 46 78 
11-9f — — — — 663 54 121 
11-10f —- — — — 650 54 12 
1a — - a 689 44 55 











* Cryochem dried. , 
+ Determined upon five-day composites and corrected for precipitate solubility. 
t{ Determined upon daily urine collections and corrected for precipitate solubility. 


TABLE 216 Jimmy 
103 months 


Coprrr, Zinc, MANGANESE IN INTAKE, URINE, FECES 
Values are averages per day 
































COPPER* ZINC* MANGANESE 

Date 

Intake Urine | Feces Intake Urine Feces Intaket | Urine* | Fecest 

mo.-day mg. mg. mg. mg. meg. mg. mg. mg. meg. 

9-18 4.30 0.26 n pay | 13.85 0.64 11.16 1.99 0.003 2.07 
9-23 3.84 0.22 1.73 15.72 0.26 8.82 1.90 0.001 2.12 
9-28 5.30 0.26 1.75 15.38 0.36 9.60 2.18 0.003 Diao 
10-3 4.49 0.47 1.86 15.47 0.42 9.05 2.00 0.000 1.95 
10-8 4.52 0.39 2.07 14.26 0.56 7.97 2.22 0.008 2.25 
10-13 4.43 0.38 1.56 16.27 0.61 8.67 2.13 0.019 2.14 
10-18 5.86 0.32 1.84 14.88 0.61 7.0L 2.36 0.006 2.04 
10-23 6.21 0.24 2.23 16.34 0.51 11.64 2.25 0.005 2.44 
10-28 5.02 0.35 1.84 15.37 0.56 11.40 2.31 0.005 Few Y 
11-2 5.00 0.24 2.05 17.44 0.53 13.00 2.01 0.006 2.21 
11-7 4.71 0.24 1.73 14.29 0.26 11.23 Zeit 0.003 1.91 








The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. ; : 
* Determined polarographically. 
+ Determined chemically. 
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TABLE 217 Jimmy 
103 months 


NICKEL IN INTAKE, URINE, FEcES* 
Values are averages per day 






































Date Intake Urine Feces Date Intake Urine Feces 
mo.-day Me mg. mg. mg. mo.-day meg. mg. mg. 
9-18 1.183 0.018 0.437 10-18 1.524 0.021 0.470 
9-23 0.899 0.000 0.454 10-23 1.632 0.017 0.423 
9-28 0.963 0.011° 0.599 10-28 0.980 OO 0.505 
10-3 1.035 0.006 0.443 ‘ 
10-8 1.488 0.000 — Li=2 0.873 0.018 0.493 
10-13 0.527 0.000 0.390 11-7 1.165 0.026 0.296 








The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italic figures were omitted from calculations of averages given in Volume I. 
* Determined polarographically. 


TABLE 218 Jimmy 
103 months 


TRON, MANGANESE, CoppER, ALUMINUM, LEAD, TIN 
IN INTAKE, FEcES* 
Values in milligrams per day 





























IRON MANGANESE COPPER 

Date 

Intake Feces Intake Feces Intake Feces 
9-18 10.94 — 2.00 — 2.64 — 
9-23 10.28 SeL2 LES2 Lee Dee 1.68 
9-28 9.80 8.52 SH, DRA 4.24 1.86 
10-3 12.53 eave 1.98 2.04 3.65 1.50 
10-8 14.04 8.46 Dees 1.97 Soap 1.81 
10-13 11.49 7.28 Py 2 .04 3.50 10250 
10-18 LZ 9.30 2.14 A AE Ola L837 
10-23 12.48 ee 9 Papas? 2ESe 4.14 Ae | 
10-28 11.05 8.84 Dali 22.5 4.60 1.96 
11-2 10.26 8.78 1.76 2.18 2.38 1.71 
107 9.03 9.02 love 1.99 2.76 1.76 

ALUMINUM LEAD TIN 

9-18 4.40 — 0.58 — hives — 
9-23 3.80 1.92 0.56 0.36 Le52 Vas 
9-28 2.85 2.94 0.52 0.28 Ae) 3 
10-3 3:38 2.35 0.52 0.26 S332 1 V4 
10-8 2.43 yA OrG2 0.34 1.54 1 sie 
10-13 1.98 1.59 0.45 0.25 0.92 1.00 
10-18 3.50 2.48 0.67 0.26 0.77, 1.04 
10-23 PASS fal 2.47 0.62 0.40 Cow 0.75 
10-28 3.02 7A ANG 0.52 0228 0.70 0.58 
1 See: 230 0.66 0.69 O77 0.66 
11-7 Py al! 2.54 0.52 0.30 0.76 0.65 








* Determined spectrographically by the method of Brody, 


graphic determination of some metallic elements in food and fe 
17:627, 1945. 


James K.]and Ewing, D. T. Spectro- 
ces. Indus. Engin. Chem. (Anal, Ed.) 
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JIMMY 
FIGURE 285. Actual size reproduction of roentgenogram of left hand, 
Chronological age 103 months. 
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JIMMY 


RE 286. Actual size reproduction of roentgenogram of left elbow 
Chronological age 103 months. 


JIMMY 


JIMMY 


FIGURE 287. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 103 months. 
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| JIMMY 
FIiGuRE 288. Actual size reproduction of roentgenogram of left shoulder 
Chronological age 103 months. 








JIMMY 


39. Actual size reproduction of roentgenogram of left hip. 





FIGURE 2 
Chronological age 103 months. 
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JIMMY 


| IGURE 290 A 
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Chronological age 103 months. pis 
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JIMMY 


Figure 291. Actual size reproduction of roentgenogram of left knee. 
Chronological age 103 months. 





JIMMY 


ctual size reproduction of roentgenogram of left foot. 
Chronological age 103 months, 


FIGURE 292. A 





JIMMY 


FicurE 293. Actual size reproduction of roentgenogram of | 
Chronological age 103 months. 


eft foot 
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Figure 294. JIMMY, age 140 months. 





JIMMY 
FIGURE 295. Actual size reproduction of roentgenogram of left hand 
Chronological age 140 months. 
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Figure 296. JIMMY, age 163 months. 


JIMM} 


7 Actual size reproduction of roentgenogram 
Chronological age 163 months 


FIGURE 29 








Fiaure 297A, JIM MY, age 163 months 


BARBARA 


Barbara’s father was the twelfth child of Scotch parents who 
lived their entire lives in Cape Breton, Nova Scotia. Of thirteen 
children, eleven lived to adulthood. Barbara’s father left school 
after completing the sixth or seventh grade and joined the army 
when he was sixteen years old. In service he was wounded in the 
knee and mildly shell-shocked. 

Barbara’s maternal grandfather was born in Abbington, Scot- 
land; the grandmother in Cape Breton. Her mother was the sec- 
ond of three children, all girls. Barbara’s parents were married 
in Cape Breton after a short courtship. At that time the father 
was 28 and the mother 20 years old. Their first child was a boy; 
Barbara was born approximately two years later. The parents 
separated when she was six months old. 


Medical History 


Barbara weighed 5 pounds, 9 ounces, when born, following a 
normal pregnancy and delivery. She was bottle-fed, walked at 10 
months, talked at 15 months and was toilet trained by 18 months 
Dentition started at six months. Her history prior to placement 
in the Village shows no illnesses of any severity. 

Barbara was 63 months old when she joined the group of chil- 
dren cooperating in the experimental studies. September 25, five 
days before Study II was started, Barbara fell sick of whooping 
cough and did not enter the study group until October 2. October 
15 she remained in bed with a pain in her right side and a sick 
stomach. The following day she had a slight cough but no cold. 
November 18, Barbara was in bed with a severe cough. She re- 
mained in bed with a slight cold the next two days. January 1, she 
vomited her supper, coughed severely and her temperature rose 
to 101.4°. The following day examination by the pediatrician 
showed a respiratory infection but only a few hoarse rales in the 
chest. She was given creosote and terpin hydrate and kept in 
bed. By January 8 she was much improved and only an occasional 
coarse rale could be detected on auscultation. April 22 and 23 
Barbara regurgitated her evening meal. The vomitus was re- 
covered, analyzed and the values considered as excreta. : 

The record of pediatric examination at the conclusion of Study 
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II stated: ‘Barbara has been in excellent health and made excel- 
lent progress in weight and height. Tissue nutrition is excellent, 
also. Physical examination entirely negative.” Six months later 
the pediatrician noted: ‘‘Gain continues at a satisfactory rate. 
No recurrence of respiratory infection. Examination negative. 

Following Study II Barbara has lived with her mother except 
for the period in which she returned to the Village to participate 
in the third study. Frequent pediatric examinations during the 
intervening years were entirely negative. Three months preced- 
ing Study III her tonsils were removed and a routine recovery 
followed. 


Psychological 


Barbara was given her first psychological examination when 
she was 65 months old. On the Stanford-Binet her M.A. was 74 
months, I.Q. 114; on the Arthur Point Scale her M.A. was 73 
months, I.Q. 112; and the Goodenough test showed an M.A. of 
60 months, I.Q. 92. 


Barbara was very shy when she first came to the examination 
room and was reluctant to respond to the tests, especially the 
verbal ones. After several non-verbal tests had been presented to 
her, she became more friendly and by the end of the time was very 
talkative. She seemed to enjoy the problems presented to her and 
to get a good deal of satisfaction from her own success as well as 
from the praise of the examiner. She has pretty good judgment 
as to her own abilities and limitations for a child of her age. She 
works deliberately; she is a little slow in comprehending a new 
problem but soon grasps it well. She likes to talk about the things 
she is doing. She concentrates her attention very well for a child 
of her age. 

On the whole, Barbara shows superior intellectual capacity in 
dealing with both language, abstract and concrete problems. On 
the Binet test her scatter was a little wider than usual, which 
indicates instability and also detracts from the reliability of the 
results. Her basal age is year 4. She failed one test at year 5, one 
of form perception; she failed other more difficult tests of this 
type also. Her best response was one of abstract generalization, 
giving similarities, a test at year 8. She succeeded with the rote 
memory tests through year 6. The Arthur Point Scale is too 
difficult for most. five year old children to comprehend, but 
Barbara was able to achieve some success with all the problems 
except one in this series. She shows very good memory for things 
seen. Her picture of a man was at the low-range average level and 
sO was inferior in comparison to her ability to deal with other 


BARBARA Tat 


types of problems. Here again her comparatively low ability in 
perception of form was demonstrated. 


Barbara was reexamined three years later by the same psychol- 
ogist. Her chronological age was 99 months. On the Revised 
Stanford-Binet Scale, Form L, her M.A. was 110 months, I.Q. 
11% 


Barbara was examined in a clinic room of the Administration 
Building at the Village. She was very friendly toward the examiner 
and was enthusiastic about coming for this special examination. 
She did not recall the previous examination three years ago. 
Toward the end of the period she remarked that she didn’t think 
these things were hard although Donald had told her they would 
be hard. 

Barbara continues to be a very attractive little girl. She has 
blond curly hair and a fair complexion, with sparkling eyes and a 
sweet smile. She is outgoing in her nature and was very coopera- 
tive in the examination. She said that she has been living at home 
with her mother and brother, the brother being 10 years old and 
in the 4th grade at school. She seems to like living in the Village 
again and said she wished she could stay there a whole year. 
When asked about her play interests, Barbara said that she loves 
to read and would rather read than play outdoors. When asked 
what she had been doing that morning while she was not in school, 
she finally remembered that she had spent some time playing with 
paper dolls. She seems to enjoy school very much and says that 
arithmetic is the only hard subject. 

Barbara cooperated very well throughout the examination. 
Her attention was somewhat uneven and she found it easier to 
concentrate on visual material than on auditory material. She 
reacts quickly. She has a good deal of self-confidence, she has a 
good awareness of her own abilities and limitations since she did 
not give many wrong answers or make incorrect statements, but 
would say she did not know the answer. 


ta 


Endocrinological 


Barbara was 69 months old when classified by the endocrinolo- 
gist, from the medical history, growth records, basal metabolism, 
physical examination and the roentgenograms of hip, shoulder, 
knee, elbow, foot and hand. 

Gain of 1.6 inches since August 28, a period of 7 months. 

Normal increment for this time and age is 1.4 inches. This increase 

is from 0.5 inch below minimal normal to 0.1 inch below minimal 

normal. None of the deciduous teeth has exfoliated. Some 

separation of the incisors, especially. Skin of the extremities shows 
slight infiltration. 
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Roentgenographic Study for Osseous Development 

Wrist: All carpal bones are normally present. Same is true of the 
epiphyses of the metacarpals and phalanges. Proximal epiphysis 
of the ulna, which normally appears at six, is faintly visible. 

Knee: The patella and the distal epiphyses of the femur, tibia, 
and fibula are normally present and developed for age. 

Elbow: Head of the humerus is normally present, and the proximal 
epiphysis of the radius, which normally appears at five, is 
present and normally developed. 

Diagnosis: Normal osseous development. 

Classification: Hypopituitarism (dwarfism) though the only evi- 
dence suggesting this is the slight decreased statural height 
below the minimal normal. 





Figure 298. BARBARA, age 67 months. 


TABLE 219 Barbara 


RECUMBENT LENGTH AND WEIGHT 
ee eee 








RECUMBENT RECUMBENT 
Age ara lateas Weight || Age LENGTH Weight 
Total Stem Total Stem 
mo.-days em em. kg. mo.-days em. cm. kg. 
62-27 102.5 -- 15.88 69-1 108.6 62 .2 — 
63-9 — — 15.93 69-5 _— — Sere 
63-14 — oo 16201 69-8 — — 18.89 
63-19 — -= Thay, UB 69-9 108.9 62.2 — 
63-25 — — 16.24 69-13 108.6 62.5 = 
63-29 — — 16.33 69-15 — — 18.85 
64-2 104.1 59.7 — 69-19 108.9 62.2 18.65 
69-24 a = 18.85 
64-4 —- -o 16.70 69-27 108.9 61.6 = 
64-7 -— — 16.67 
64-14 — — 16.83 70-1 108.6 62.2 18.70 
64-17 — — 16.80 70-4 — — 18.90 
64-19 105.4 bie — 70-6 109.2 62.2 — 
64-22 a — 16.82 70-9 — — 18.97 
65-0 —- — 17.00 70-12 109.2 61.9 — 
70-15 — —- 19.05 
65-4 os — iy ea iss 70-19 109.2 62.2 — 
65-6 106.0 61.0 = 
65-7 = L710 71-20 109.9 62.0 18.73 
65-14 _ —— My (es ¥ 72-22 TOe 61.0 19.16 
65-16 106.0 61.0 — 73-27 ila by Fay 64.6 18.75 
65-18 — — 17.45 74-25 110.0 61.3 18.27 
65-23 — — 17.45 75-25 Lite 0 62.5 18.29 
77-0 112.2 62.2 19.05 
65-26 106.4 61.0 — 77-28 1s ate. 61.2 19.48 
65-27 ao —- 17.39 
66-3 — — 17.62 81-3 114.7 64.3 19.07 
66-7 — 17.50 84-2 —- - 19.28 
66-10 107 .0 61.6 — 84-24 116.9 66 .2 20.41 
66-13 — —- Lie30 99-1 121.9 69.0 23.81 
66-17 — — 16.85 106-22 127.0 68.4 25.29 
110-20 — ~- 26.51 
66-22 106.7 61.0 a 110-25 ~- — 26.15 
66-23 — —_ 17.67 
66-28 —_ — 17 bO0 111-1 —e — 27.21 
67-2 — — 17.60 111-6 131.0 (AAG 27 .46 
67-7 — — 17.69 111-9 Veh AO} (2.0 — 
67-12 — — 17.90 111-11 130.9 fPradl 27.86 
67-13 106.7 61.0 — 111-13 131.4 12.6 — 
111-15 ole V2 28 .06 
67-17 — — 18.02 111-20 — — 28 .32 
67-22 = — 18.10 
67-24 107.6 61.6 — 111-26 — — 29.08 
68-0 — —_ 18.45 112-1 — an 29.14 
68-4 — — 18.35 112-5 — — 29.38 
68-8 — — 18.40 112-11 T3029 73.9 29.64 
68-14 — — 18.42 112-12 1S. (hse: — 
112-13 132.2 74.3 — 
68-15 108.2 62.2 -— 112-15 131.4 73.2 — 
68-19 — — 18.62 112-16 131.9 73.4 = 
68-24 — — 18.57 112-17 — a 29.76 
68-27 108.2 62.5 — 147-18 154.2 84.4 42.73 
68-29 — = 18.60 168-23 156.4 85.0 48 .53 





Actual values are averages of independent measurements by two workers. In calculating the smooth 
values given with the balance data the actual values given above were smoothed by three-point averag- 
ing anata resulting figures entered for their respective balance periods. Values for balance periods 
intervening between measurements were obtained by interpolation. 


TABLE 220 Barbara 


ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 

























































































BREADTH LENGTH WIDTH 
Age* Biacro- | Intertro- | Inter- ue Hoad 
mial | chanterie), éristal, | / ots yetiesds shy oeeis tae 
64 =| 20.2 19.3 17.8. | 20.9 | 16.4 | 16:7 | 1316 
65 20.2 18.8 17.0 21.8 16.5 17.0 13.6 
66 20.2 19.6 17.8 22.0 16.5 17.4 13.6 
68 20.1 19.4 17.7 22.0 16.5 16.8 13.4 
68 20.5 19.6 18.1 22.3 16.6 17.0 13.5 
69 20.8 20.0 18.0 23.4 16.6 17.0 13.5 
70 20.8 19.5 18.4 23.0 16.4 17.4 13.8 
72 21.2 20.0 18.0 23 .0 16.8 17.5 13.5 
73 21.8 19.8 17.3 23.0 16.4 17.2 13.5 
74 21.3 19.3 17.3 23.7 16.5 17.0 13.8 
75 21.7 19.7 16.8 | 23.2 16.5 17.2 13.5 
76 21.8 19.4 17.2 23.5 16.5 16.2 ieee 
77 22.0 20.0 17.3 23.6 16.4 17.2 13.7 
78 22.3 20.0 17.2 23.4 16.6 16.5 13.7 
81 22.0 20.0 17.4 25.1 16.5 17.2 14.0 
84 22.0 20.3 18.2 25.0 16.7 17.8 13.7 
99 24.3 ke 19.5 26.5 16.6 19.8 14.0 
107 24.3 22.7 19.2 33.6 16.6 19.7 14.0 
111 25.2 ae: 20.0 29.2 16.8 19.6 14.3 
112 24.9 = 20.0 28.2 17.0 19.6 14.2 
112 25.3 aes 20.5 29.0 16.8 20.5 14.0 
148 33.4 28.9 23.7 40.3 17.0 23.6 14.2 
169 36.2 30.4 25.5 40.4 17.5 24.6 14.8 
DEPTH CIRCUMFERENCES 
Age* 
Chest Head Chest Thigh | Abdomen | Upper arm 
64 13.0 48.2 50 30 51 15.5 
65 13.2 48.3 50 30 47 15.6 
66 13.2 48.5 53 30 51 16.0 
68 13.5 48.3 52 32 50 15.8 
68 12.9 48.8 51- 32 49 16.0 
69 13.0 49.0 53 33 52 16.4 
70 13.0 48.7 51 33 49 17.0 
72 13.2 49.0 52 33 50 16.3 
73 13.0 49.0 52 32 at 17.0 
74 12.6 48.6 52 31 49 16.0 
75 12.5 48.5 7 31 48 teh 3 
76 12.6 48.5 52 30 47 16.0 
77 12.6 49.0 52 32 48 16.0 
78 13.0 49.0 51 32 Bi 16.3 
81 13.6 49.0 52 32 51 15.5 
84 13.0 49.3 53 31 48 1 
99 14.3 49.5 56 35 55 one 
107 14.0 49.7 59 37 56 18.0 
111 14.0 50.4 60 38 52 17.8 
112 14.3 50.5 57 40 60 19.0 
112 14.2 ot Menke 62 41 60 19.5 
148 16.7 51.9 66 48 68 21.6 
169 16.4 52.3 63 51 68 938 
— Ee eee 


TABLE 221 Barbara 
MEASUREMENTS OF THE BONES OF THE WRIST 











AGE, months 63 68 70 84 110 148 169 
CARPALS 
AREA, sq. mm. 

Hamate 66 73 78 90 135 185 206 
Capitate 89 104 112 140 189 262 305 
Lesser Multangular 22 30 33 50 97 102 135 
Greater Multangular 8 18 22 53 105 161 161 
Navicular 6 14 18 37 92 206 218 
Lunate 13 23 24 42 79 137 139 
Triangular 29 37 39 56 106 137 138 
Pisiform 22 80 103 


GREATEST DIAMETER, mm. 








Hamate 11 12 12 14 18 21 21 
Capitate 13 14 15 18 21 24 25 
Lesser Multangular 6 7 8 10 12 12 12 
Greater Multangular 4 6 6 10 13 17 17 
Navicular 4 5 5 8 13 22 23 
Lunate 5 6 6 8 Lik in 18 
Triangular rf 8 8 10 14 16 17 
Pisiform 7 11 12 
Epiphyses 
1st Metacarpal 7 8 8 9 10 13 13 
2nd Metacarpal is 8 8 8 9 13 14 
3rd Metacarpal 7 7 8 8 9 13 14 
4th Metacarpal 6 6 7 7 8 11 12 
ULNA 
DIAMETER, mm. 
Distal epiphysis 1 4 5 10 15 16 16 
Distal metaphysis il 11 1l 12 14 15 16 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 16 16 17 19 22 27 29 
WRIST AREA,* sq. mm. 903 968 962 992 1178 1428 1502 





* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research in Child 
Development, Vol. I, No. 3, 1936). 


TABLE 222 Barbara 


SKELETAL MATURATION 
Values in months 








Chrono- HAND FOOT ELBOW KNEE HIP SHOULDER| AVERAGE 





logical _—$ |_| ———— ———_——_— 
age B.B.G.*| Floryt | Toddt | Toddt | Toddt Toddt | Toddt Toddt Toddt 








63 56 38 63 63 56 60 60 51 58 
68 62 48 68 69 61 69 72 53 64 
70 69 53 70 71 65 70 75 57 68 
84 89 71 86 80 75 84 75 87 81 
110 142 101 117 123 123 123 119 115 120 
148 153 126 163 = a == 177 = — 
169 < 204 138 184 == = — — a — 








* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 


Studies in Child Welfare, vol. 4, no. 1, 1928. (No standards over 204 months.) 

t Flory, C. D. Osseous development in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. ; ; 

t Determined by T. Wingate Todd, C. GC. Francis and Idell Pyle, Western Reserve University, 


Cleveland. 
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TABLE 223 Barbara 
HEIGHT AND WEIGHT RECORD* 








Age | Height| Weight Age | Height} Weight Age | Height | Weight 
months inches pounds months inches pounds months inches pounds 
65 413 391 74 434 413 99 48} 504 
66 | 414 | 393 77 | 433 | 428 110 | 51 563 
70 423 43 78 44 434 











* Clinical. See also table of recumbent lengths and weights. 


TABLE 224 Barbara 
Basat METABOLISM MEASUREMENTS 











Sur- . Body Blood Basal 
Age Date face acl a barge temper- pres- metab- 
area* ature sure olism 
months mo.-day sq.m, per min. per min. bd S/Dt Cal. /24 hr. 
63 10-12 0.673 32 a —- 886 
64 10-30 0.687 24 82 -—— — 938 
65 11-16 0.698 17 84 98.3 90 /66 878 
65 12-3 0.706 15 91 99.0 100/70 874 
66 12-13 Oe ral 13 90 98 .6 95/62 878 
66 12-23 0.716 15 88 98.7 98/64 883 
66 1-6 0.716 19 82 98.3 100 /64 830 
67 1-18 0.719 20 ri 98 .6 101/66 830 
67 2-8 0.723 a1 84 99.0 98/62 866 
68 2-19 0.731 21 88 98.8 102/66 830 
68 3-11 0.740 19 84 98.2 90/72 890 
69 3-23 0.742 23 94 98.4 92/68 893 
69 3-27 0.746 21 84 98 .6 94/62 878 
69 4-4 0.750 21 80 98.1 100/69 840 
69 4-8 0.749 21 80 98 .0 98/64 878 
70 4-14 0.749 21 88 98 .4 98/72 869 
70 4-22 0.748 24 86 98 .4 ‘ones 833 
70 4-26 0.746 24 92 98 .6 100/72 821 
70 5-1 0°753 28 86 98 .2 96/72 864 
70 5-7 0.755 23 88 98 .6 98/68 864 
aa 5-14 0.755 24 80 98.6 102/62 
111 9-21 0.978 20 80 98 .6 99/50 1308 
111 9-22 0.978 19 78 98.8 94/60 1384 
112 10-31 1.03 15 80 98.6 96/60 1304 
112 11-1 1.03 16 86 98 .4 100/58 1243 





* DuBois formula. 
t Systolic/Diastolic. 
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TABLE 225 Harare 


Bioop DETERMINATIONS 











WHITE BLOOD CELLS 





Age Date Red Hemo- Poly- Lym- 

















cells globin | Total morpho-| pho- |Mono-| Eosino- 
nuclears| cytes | CYtes | philes 
per per per per per 
months | mo.-day millions |gm./100 ec.| e¢. mm. cent cent cent cent 
63 10-5 4.82 127 12250 74 21 5 0 
68 3-12 5.10 127 10150 41 35 12 11 
70 5-11 4.82 1 10000 46 39 12 3 
ce | 5-18 4.76 12+ — —— — — — 
110 9-13 4.66 13t 3600 § 44 52 0 4 
RED BLOOD CELL MEASUREMENTS 
Hematoerit@ _A AAR 
Volume Weight | Diameter | Thickness 
per cent Cp Mpg. a B 
71 5-18 42 88 97 7.2 2.2 














MINERALS (mg. per 100 ml.) 








SERUM ERYTHROCYTES 
Cal- | Phos-| So- | Potas-| Chlor- |} So- | Potas- | Chlor- 
cium jphorus} dium |} sium ine | dium | sium ine 


71 5-18 | 12.9 | 7.54 328 15.4 364 26 468 176 
110 9-13 | 11.5 | 3.70 — — — — oe. oe 








PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 





OLESTEROL 
Nitro- | Total Phos- Neutral uo 


at lipid | pholipid fat Total | Free | Esters 





(i! 5-18 1226 388 113 93 119 28 154 








ERYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 


71 5-18 | 5380 | 404 | 233 | 30 | 124 | 99 | 42 














| 5-18 | Red blood cells total solids: 35.2 per cent by weight. Specific 
; gravity: whole blood, 1.05; plasma, 1.02; red cells, 1.10. 





* Venous blood. ; 

+ Haden-Hauser hemoglobinometer. 
t Evelyn photoelectric colorimeter. 
§ Heparin added. 
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BARBARA 


FIGURE 299, Actual size 


pune reproduction of roentgenogram of left hand, 
Jhronological age 63 months. 
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BARBARA 
Fiaure 300. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 63 months, 
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BARBARA 
FicguRE 301. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 63 months, 
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BARBARA 


Ficure 302. Actual size reproduction of roentgenogram of left shoulder, 
Chronological age 63 months. 





FIGURE 303. 
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BARBARA 


Actual size reproduction of roentgenogram of left hip 
Chronological age 63 months. 


BARBARA 


BARBARA 


Figure 304. Actual size reproduction of roentgenogram of left knee. 
Chronological age 63 months. 





740 NUTRITION AND CHEMICAL GROWTH 





BARBARA 


Actual size reproduction of roentgenogram of left knee. 
Chronological age 63 months. 


FIGURE 305. 
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Figure 306. Actual size reproduction of roentgenogram ol left foot. 
Chronological age 63 months. 
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FIGURE 307. Actual S1ze reproduction of 


‘ roentgenogram of left foot. 
Chronological age 63 months. 
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TABLE 226 Barbara 
63 months 


Foop INTAKE 
Values in grams per day 






































DATE 
Food 10-5 | 11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23 
to to to to to to to to 
11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23*) 5-12} 

Apple 100 | 100/ 100} 100| 100! 100]! 100! 100 
Ascorbic acid —— — .02 .02 .02 
Banana 100 200 200 200 200 100 100 100 
Beef, lean 100 100 100 100 100 100 100 100 
Bread, white 20 10 10 10 10 20 20 20 
Bread, whole wheat 30 30 30 30 30 30 30 30 
Butter 20 20 20 20 20 20 23 23 
Cabbage 25 25 25 25 25 25 25 20 
Carrot 28 25 25 25 25 25 25 25 
Cheese, American 15 15 15 15 15 15 15 15 
Corn flakes 15 5 5 5 3 15 15 16 
Egg, whole 50 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 20 20 
Milk, evaporated - — -— 400 | 4007) — — — 
Milk, fluid 400 400 400 — — 4007 400+) 4007 
Orange concentrate 50 50 50 50 50 — — = 
Orange juice, fresh — — — — — 50 50 50 
Peanut butter 16 16 16 16 16 16 16 16 
Potato 40 40 40 40 40 40 40 40 
Salt 2 2 2 2 2 Zz 2 2 
Shredded wheat Is 5 D 5 5 15 15 15 
Spinach - — — — — LOO ye — 
Sugar (average) 4 2 4 5 8 9 8 8 
Tomato juice 60 60 60 60 60 60 60 60 
Water (average) 363 341 444 406 487 440 400 421 























* Oxalic acid, 0.7 gm., and calcium (as acetate) 0.058 gm., additional. 
+ Irradiated. Evaporated milk diluted 1 
f Antuitrin G, 5 ce. hypodermically, April Teo. T2117. 19; 22. 24. 


TABLE 227 Barbara 
65 months 


PEDOMETER MEASUREMENTS 

















Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 18 12-21 ri 1-25 $ 3-1 1} 4-11 1; 
‘ET 1 12-22 1 1-26 i 327 1; 4-12 31 
11-23 1 12-28 t 2-1 $ 3-8 1s 4-18 1§ 
11-24 2 +5 12-29 4 2-2 — 3-14 24 4-19 2 
11-30 ; 1-4 4 2-8 i 3-21 3h 4-25 t 
12-1 t, 1-5 as 2-9 IX 3-22 1§ 4-26 1} 
12-7 1} 1-11 re 2-15 3 3-28 2% 5-2 2 
12-8 1} 1-12 4 2-16 % 3-29 23 5-3 1 
12-14 % 1-18 2 2-29 13 4-4 12 5-9 4) 
12-15 ts 1-19 os 4-5 12 5-10 2} 






































New Haven pedometers were set at 24 inches and worn hooked to belt during hours awake. 


TABLE 228 Barbara 
63 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
































INTAKE AVERAGE DAILY FECES 
R HEAT OF - 
ecum- : 

ILY COMBUSTION AVERAGE DAILY : 

Date bent |Weight* tbsp Lax- Elim- 

length* Dr Wet | D ation | ination 

y | Total In- : e ry : 

wt. watert Fat tak Urine | Feces wt. wt.t Fat ratet time§ 

mo.-day | cm. kg. gm. gm. gm. Cal. | Cal. | Cal. gm. gm. | gm. hours 
10-5 104 15.99 313 1278 | 57.5 | 1615 58 33 108.0 | 14.0 1.5 126 32 
10-10 104 16.05 314 1227 | 57.5 1618 53 81 103.2 | 18.0 1.8 2.0 10 
10-15 104 16.15 318 1139 | 57.5 | 1636 48 87 124.6 | 20.0 2.0 2.3 10 
10-20 104 16.23 312 1126 | 57.5 | 1612 56 63 82.2 | 12.0 1.2 1.8 7 
10-25 104 16.42 311 1135 | 57.5 | 1606 56 62 82.2 | 14.0 1.4 1.8 11 
10-30 105 16.56 314 1155 | 57.5 |} 1618 62 1 85.2 | 21.0 2.4 1.6 25 
11-4 105 16.73 311 1214 | 58.9 | 1622 56 81 101.0 | 15.0 1.6 2.2 ll 
11-9 105 16.77 309 1161 | 58.9 ]| 1613 51 50 82.8 | 10.0 1.2 1.6 11 
11-14 105 16.82 310 1247 | 58.9 | 1617 52 50 70.6 | 11.0 1.4 1.8 10 
11-19 105 16.87 312 1217 — 1626 52 68 108.2 | 11.0 _ 2.4 26 
11-24 106 16.99 313 1249 | 58.9 | 1628 58 72 105.2 | 16.0 2.1 2.0 11 
11-29 106 17.08 309 1264 | 58.9 | 1614 56 54 74.4 | 12.0 1.4 2.0 30 
12-4 106 L21 309 1274 | 60.8 | 1617 51 53 82.0 | 16.0 1.8 1.8 ll 
12-9 106 17.31 310 1258 | 60.8 | 1620 55 58 95.8 | 14.0 1.6 2.0 25 


12-14 106 | 17.42 | 312 | 1312 | 60.8 | 1630 | 54 60 | 104.4 | 1230) 153 || 2:2 26 
12-19 106 | 17.43 | 310. | 1320 | 60.8 | 1620 | 61 == 43.0)" 9.04) oie 1.6 10 
12-24 106 | 17.49 | 320 | 1330 | 60.8 | 1662 | 56 60 81.2 | 12.0} 1.6] 1.2 34 




















te! 

1-13 107 | 17.27 | 329 | 1080} 64.1 | 1654] 51 72 84.8 | 14.0) 1.5] 1.4 26 
1-18 107 | 17.34 | 330 | 1007 | 64.1 | 1658 | 57 60 62.4 | 18.0) 2.0} 1.0 35 
1-23 107 | 17.59 | 327 | 1159 | 64.1 | 1646] 96 63 SLB 12. OR melep Wd. Ss 6 
1-28 107 | 17.60 | 329 | 1070] 64.1 | 1654 | 56 68 SESG 1720) Sess lc8 11 
2-2 107 | 17.73 | 334 | 1158 | 64.1 | 1677 | 56 61 75.6 | 11.0] 1.4 1.4 30 
2-7 107 | 17.87 | 331 1122 | 64.1 | 1666 | 56 69 83.0 | 17.0} 2.0] 1.8 11 
2-12 107 | 18.01 | 335 | 1167 | 64.1 | 1684 | 55 70 83.2 | 14.0} 1.7 1.8 30 
2-17 108 | 18.19 | 328 | 1179) 64.1 | 1655 | 55 63 95.0) }, 11.0) U4 |, 2:2 12 
2-22 108 | 18.30} 331 1199 | 64.1 | 1666 | 52 84 103.6 | 21.0} 2.4] 2.0 12 
2-27 108 | 18.40 | 328 | 1220] 64.1 | 1658 | 56 73 87.2 | 15.0} 2.0] 2.0 11 
3-3 108 | 18.39 | 316 | 1364 | 62.6 | 1586 | 57 85 82.6 | 19.0 | 2.2 | 2.0 6 
3-8 108 | 18.48 | 317 | 1324] 62.6 | 1593 | 47 68 81.0 | 20.0 | 2.3 0 30 
3-13 108 | 18.54 | 320 | 1374 | 62.6 | 1605 | 57 67 | 100.6 | 15.0) 1.6) 1.6 11 
3-18 108 | 18.60 | 302 | 1232 | 66.4 | 1592 | — 42 70.4) 216.07) 5 1.006 11 
3-23 108 | 18.64 | 293 | 1184 | 66.4 | 1590] 56 67 76.8 | 16.0 | 2.1 1.6 29 
3-28 109 | 18.75 | 293 | 1260] 66.4 | 1591 | 58 _ 79.6 | 15.0 | 2.1 1.6 25 
4-2 109 | 18.83 | 297 | 1109 | 66.4 | 1607] 58 70 88.8:| 17.0 | (2:3) 156 30 
4-7 109 | 18.80 | 292 | 1240] 66.4 | 1583 | 56 54 é7s0\ LOS One ted 1.2 30 
4-12 109 | 18.78 | 296 | 1219 | 66.4 | 1600] 51 92 90.3 | 23.3 | 2.5] 1.7 12 
4-17 109 | 18.73 | 293 | 1240 | 66.4 | 1588 | 57 73 75.6 | 18.0 | 2.0] 2.8 2 
4-22 109 | 18.82 | 293 | 1248 66.4 | 1588 | 54 86 70.6 | 18.0) 1.8] 1.8 30 
4-27 109 | 18.86 | 291 | 1270 | 66.4 | 1583 | 56 63 7230) 20.00, 0 ace 11 
5-2 109 | 18.97 | 298 | 1267 | 66.4 | 1611 | 58 63 65.0 | 15.0] 1.6] 1.6 29 
5-7 109 | 19.02 | 296 | 1575 | 66.4 | 1603] 54 65 67.0 | 18.0] 1.5] 2.2 6 








The age given is the initial age at start of study. Dates giv 
Italic figures were omitted from calculations of the averages given in Volume I. 
es ee Table 219 for actual values and method of smoothing. 
Based on alcohol-dried food and oven-dried feces. 
+ Drinking water plus water in foods. 
Average number of defecations per day. 


§ Elapsed time between i i i i i 
Soe tere kee, sae ge and defecation of marker used to separate feces of five-day periods, 


en are first days of five-day balance periods. 
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TABLE 229 Barbara 
63 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEcrs 
Values are averages per day 















































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces |Intake} Urine | Feces Intake| Urine | Feces |Intake} Urine | Feces 
mo.-day gm. gm. gm. mg. mg. mg. meg. mg. mg. mg. mg. mg. 
10-5 9.45 8.01 1.10 996 540 249 | 3031 | 2775 16 612 517 59 
10-10 9.45 8.03 | 1.09 996 650 383 | 3031 | 2739 31 612 524 96 
10-15 9.45 7.53 1.09 996 640 367 | 3031 | 2712 42 612 §24 100 
10-20 9.45 8.11 | 0.99 996 636 303 | 3031 | 2762 20 612 528 67 
10-25 9.45 1504-103 996 585 277 | 3031 | 2808 16 612 532 69 
10-30 9.45 8.25 | 0.92 996 492 331 | 3031 | 2724 24 612 546 81 
11-4 9.26 7.80 | 0.93 951 605 332 | 2924 | 2604 119 596 513 2 
11-9 9.26 7.88 | 1.02 951 590 234 | 2924 | 2688 20 596 505 53 
11-14 9.26 tee df O73 951 584 229 | 2924 | 2674 24 596 515 51 
11-19 9.26 7.98 | 0.96 951 595 276 | 2924 | 2646 30 596 514 72 
11-24 9.26 7.81 1.03 951 557 318 | 2924 | 2440 30 596 496 74 
11-29 9.26 8.00 | 0.88 951 622 228 | 2924 | 2628 39 596 506 56 
12-4 9.26 8.09 | 0.89 951 576 254 | 2924 | 2664 53 596 504 65 
12-9 9.26 7.81 | 0.94 951 633 238 | 2924 | 2554 57 596 489 58 
12-14 9.26 7.88 | 0.94 951 630 228 | 2924 | 2592 55 596 500 60 
12-19 9.26 8.08 | 0.94 951 591 275 | 2924 | 2419 36 596 508 64 
12-24 | 9.26 | 8.01 | 0.89} 951 | 579 | -262 | 2924 | 2746] 52] 506) 512| 66 
Kx 
1-13 9.32 6.73 | 0.88 | 1024 463 334 | 2916 | 2714 63 629 449 79 
1-18 9.32 7.66 | 0.84 | 1024 592 274 | 2916 | 2816 34 629 508 64 
1-23 9.32 7.61 | 0.97 | 1024 569 224 | 2916 | 2574 35 629 500 59 
1-28 9.32 7.42 | 0.93 | 1024 638 255 | 2916 | 2892 32 629 528 68 
2-2 9.32 7.86 | 0.90 | 1024 678 242 | 2916 | 2673 24 629 554 62 
2-7 9.32 7.75 | 0.92 | 1024 691 260 | 2916 | 2604 30 629 §24 72 
2-12 9.32 7.90 | 0.97 | 1024 712 292 | 2916 | 2694 52 629 534 70 
2-17 9.32 7.39 | 0.95 | 1024 604 212 | 2916 | 2571 55 629 518 68 
2-22 9.32 Teid | 1.05)) 1024 688 287 | 2916 | 2617 65 629 518 89 
2-27 9.32 7.93 | 0.96 | 1024 736 286 | 2916 | 2554 45 629 537 88 
3-3 9.73 8.11 |} 0.95 1026 692 351 | 3517 | 3306 52 646 559 92 
3-8 9.73 8.23 | 1.02 | 1026 662 297 | 3517 | 3331 81 646 556 83 
3-13 9.73 8.41 1.04 | 1026 685 259 | 3517 | 3367 65 646 552 76 
3-18 9.44 8.17 | 0.82 | 1008 710 249 | 3037 | 2808 53 618 547 61 
3-23 9.44 8.07 | 0.93 | 1008 652 280 | 3037 | 2916 58 618 532 68 
3-28 9.44 8.05 | 0.84 | 1008 655 261 | 3037 | 2908 79 618 543 68 
4-2 9.44 8.15 | 0.88 | 1008 672 308 | 3037 | 2964 60 618 530 70 
4-7 9.44 7.62 | 0.91 1008 574 249 | 3037 | 2789 57 618 502 54 
4-12 9.44 8.42 | 1.00 | 1008 652 429 | 3037 | 2808 70 618 553 104 
4-17 9.44 8.28 | 1.00 } 1008 670 357 | 3037 | 2826 45 618 550 82 
4-22 9.44 Toe WeOaed 1008 b58 398 | 3037 | 2576 50 618 496 66 
4-27 9.44 7.78 | 0.97 | 1008 575 293 | 3037 | 2610 38 618 490 62 
5-2 9.44 7.84 | 0.82 | 1008 555 306 | 3037 | 2935 40 618 398 69 
5-7 9.44 7.93 | 0.88 | 1008 672 291 | 3037 | 2844 28 618 503 67 








* See footnotes to Table 228. 
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TABLE 230 Barbara 
63 months 
Posit1vE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 
CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date : : 
Intake! Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces |Intake} Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg mg. mg. 
10-5 72 114 638 248 78 152 | 1876 | 1855 29 | 2252 L725 316 
10-10 722 1038 538 248 73 157 1876 | 1662 91 2252 1726 384 
10-15 722 85 §21 248 64 148 | 1876 | 1766 70 | 2252 | 1755 342 
10-20 722 91 546 248 79 140 | 1876 1729 o£ 2252) | 1792 252 
10-25 722 112 513 248 77 124 | 1876 | 1848 00 | 2252 1760 230 
10-30 122 116 505 248 79 133 | 1876 | 1730 OO | 2252 1845 275 
11-4 724 91 558 262 86 164 | 1769 | 1535 43 | 2628 | 2092 335 
11-9 724 91 662 262 89 186 | 1769 | 1598 38 | 2628 | 2089 330 
11-14 724 92 524 262 88 138 | 1769 | 1595 24 | 2628 | 2128 225 
11-19 724 99 561 262 82 162 | 1769 | 1583 39 | 2628 | 2122 334 
11-24 724 85 531 262 78 158 | 1769 | 1563 53 | 2628 | 2088 370 
11-29 724 88 548 262 91 145 1769 1658 25 | 2628 1886 243 
12-4 724 91 490 262 97 134 | 1769 1692 21 | 2628 | 2172 216 
12-9 724 89 506 262 89 152 | 1769 | 1579 39 | 2628 | 2038 273 
12-14 724 84 504 262 92 146 | 1769 | 1617 68 | 2628 | 2149 273 
12-19 724 85 500 262 95 134 | 1769 | 1603 00 | 2628 | 2206 227 
12-24 724 91 500 262 104 135 | 1769 | 1712 21 2628 | 2241 7 3h 
*K A 
1-13 re 69 457 267 101 141 1861 1844 28 | 2640 | 2015 267 
1-18 Wo 79 508 267 108 132 | 1861 1781 00 | 2640 | 2389 188 
1-23 771 81 540 267 93 152 | 1861 1705 00 | 2640 | 2052 247 
1-28 rie fl 95 526 267 90 156 | 1861 1840 34 | 2640 | 2254 262 
2-2 FeCl 67 532 267 79 156 | 1861 | 1740 15 | 2640 | 2297 239 
2-7 771 67 498 267 90 143 | 1861 | 1777 22 | 2640 | 2399 222 
2-12 Cay 75 bao 267 91 155 | 1861 1799 20 | 2640 | 2101 302 
2-17 771 79 509 267 83 147 | 1861 1693 32 | 2640 | 1941 268 
2-22 771 66 539 267 88 161 1861 1778 46 | 2640 | 2027 291 
2-27 Tee glk 61 560 267 89 166 | 1861 | 1735 25 | 2640 | 2030 234 
3-3 783 89 563 316 89 178 | 2258 | 2209 27 | 2597 | 1968 297 
3-8 783 96 558 316 86 190 | 2258 | 2203 102 | 2597 | 2034 286 
3-13 783 96 555 316 96 177 | 2258 | 2088 96 | 2597 | 2181 261 
3-18 792 89 548 261 86 138 | 1887 | 1839 32 | 2501 1915 263 
3-23 733 112 520 261 92 134 1887 | 1788 15 | 2501 | 2007 270 
3-28 130 94 455 261 90 132 | 1887 1814 36 | 2501 1902 248 
4-2 733 84 473 261 86 144 1887 | 1868 35 | 2501 1967 254 
4-7 733 82 512 261 80 152 | 1887 | 1753 20 | 2501 ay de i 271 
4-12 733 108 518 261 85 141 1887 1735 54 | 2501 1864 289 
4-17 733 94 500 261 80 144 | 1887 | 1772 24 | 2501 | 2010 295 
4-22 733 81 | 426) 261 74 | 189 | 1887 | 1688 2 | 2501 | 1787 | 2389 
4-27 733 104 506 261 83 143 1887 | 1641 36 | 2501 1831 255 
5-2 733 108 445 261 91 126 | 1887 | 1858 20 | 2501 | 2022 205 
5-7 733 100 480 261 94 132 | 1887 | 1752 26 | 2501 1956 211 





* See footnotes to Table 228, 
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TABLE 231 Barbara 
63 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FEcES 
Values in grams per day 
































LIGNIN CELLULOSE Teale Eat ho 

Date INTAKE 

Intake Feces Intake Feces Total Stable Feces 
10-5 1.28 1.6 2.08 0.58 PAY Lire el 7 
10-15 1.28 ifs 2.08 0.86 PA Wie Te 1.44 
10-20 1528 1.20 2.08 0.62 Po ye leet 2 1.01 
10-30 1.28 2.05 2.08 0.96 Pr aye i eY 1.81 
11-4 11s ae 1392 2.03 0.44 1-82 iB ob 0.91 
11-9 162 1.66 PAWS! 0.39 Lech 143 0.65 
11-14 1262 1.56 mee ORL Lee 1.43 0.76 
Lies 1.61 2.48 2202 0.34 L7G 1.36 0.43 
11-24 1263 Lea 2.05 0.63 1.88 1.50 0.86 
11-29 LEN cpl 1.49 2202 0.39 1.76 1.36 0.67 
12-4 Leo 1.61 2.00 0.73 Le 143 0.82 
12-9 1362 Laos PN OR 0.50 L¥s2 1.43 oie 
KKK 
12-19 1.62 esi aes 0.29 1.82 leas O25 
12-24 i ey. Te56 34 403 ais 1.82 1.43 0.76 
KKK 
ja13 LR ar ISS 7 ee 0.50 i pateles 143 0.66 
1-18 1.61 2.40 PERV 0.26 eG eG 1.04 
1-23 162 1.48 PA WE 0.34 1S? Ife bs! 0.74 
1-28 1.62 2.05 PAAUS: 0.69 Le 1.43 0.92 
2-2 1262 irk a, ALR 0.18 1.82 1.43 Oey 
2-7, i620 de She |et.02 |)0252-.| > 1,82) 1,48 0.80 
KK 
2-17 1.62 ieoD Add Or eect 1.82 1.43 0.56 
2-22 162 2.91 7A DF 0.27 1.82 1.43 0.92 
POH 1.62 1.78 2.03 0.56 1:.82 1.43 0.70 
Se 1.41 i Ler pe Ded di 103 Pieri l 1.82 0.83 
3-8 14 2.09 eau 0.88 eel. IN ia 0.97 
3-13 1.41 1K Deel 0.16 Bol 1.82 0.89 
Siaib! 1228 LeAZ, 2.08 0.41 ld) Lei2 1.08 
3-23 1.28 1.62 2.08 0.60 Oe ld Uae OvrZ 
3-28 (Rasy ies) Da. 0.49 Zea0 1.93 105 
4-2 1.28 ea 7 2.08 0.54 24 aes Lede iL les! 
ys yas 1.04 2.08 0.48 Alaa Wf le 0.64 
4-12 28 2216 2.08 0.76 Pe ANGE Lake 1.60 
4-17 1e 28 1.80 2.08 0.61 PAM e Ila niy 1.04 
4-22 1.28 1.54 2.08 iL iby) Baely Lee 0.92 
4-27 | 4.) 0.91 2.08 0.47 2 lei Lee On 
5-2 es 1.43 2.08 0.43 rely, IN Agee 1.08 
5-7 1.28 L322 2.08 0.49 relies Le Tee 0.97 











The age given is the initial age at start of study. Dates given are first days of five-day balance pe- 
riods. Italic figures were omitted from calculations of the averages given 1n Volume I. 
* See case history, page 725. 
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TABLE 232 Barbara 
69 months 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 


























Total - | Creatinine oe Uric 
Date nitrogen Urea Ammonia Create Creatinine aed 
3-28 7. 5.683 0.257 0.255 0.136 0.116 
3-29 8. 7.098 0.242 0.297 0.183 0.119 
3-30 7. 6.942 0.298 0.357 0.153 0.114 
3-31 7. 6.657 0.243 0.334 0.134 0.117 
4-1 8. 7.857 0.283 0.352 0.158 0.119 
4-2 7. 6.064 0.256 0.297 0.139 0.125 
4-3 8. 6.987 0.273 0.297 0.125 0.114 
4-4 8. 7.426 0.254 0.315 0.147 0.122 
4-5 8. 7.238 0.202 0.300 0.166 0.138 
4-6 7. 6.760 0.200 0.300 0.151 0.122 
427 9. 7.967 0.241 0.318 0.148 0.122 
4-9 5. 4.457 0.183 0.230 0.094 0.077 
4-10 8. 7.543 0.257 0.349 0.154 0.120 
4-11 7 6.591 0.249 0.293 0.126 0.113 
4-12 9. 8.391 0.229 0.388 0.188 0.159 
4-13 7. 6.455 0.253 0.333 0.161 0.116 
4-14 9. 7.947 0.253 0.336 0.164 0.143 
4-15 7. 6.934 0.266 0.272 0.154 0.111 
4-16 8. 7.147 0.243 0.293 0.154 0.123 
4-17 8. 7.681 0.259 0.283 0.158 0 
4-18 7. 7.109 0.267 0.277 0.184 noe 
4-19 7. 6.913 0.221 0.293 0.170 0.130 
4-20 8. 7.967 0.291 0.275 0.164 0.131 
4-21 8. 7.293 0.297 0.238 0.136 0.129 
4-22 6. 5.761 0.233 0.215 0.1 
4-23 6. 5.804 0.162 0.247 Nees eee 
4-24 8. 7.740 0.192 0.295 0.188 0.131 
4-25 7. 6.721 0.287 0.249 0.143 0.122 
-26 7 6.517 0.247 0.257 0.164 0.113 
4-27 8. 7.141 0.215 0.269 0 
4-28 74 6.747 0.247 0.262 ite Gale 
4-29 7. 6.386 0.220 0.254 0.139 0.108 
4-30 7. 6.841 0.285 0.284 0.154 0.105 
: 8. 7.342 0.260 0.281 0.177 0.111 
5-2 8. 11.526 0.229 0.290 
5-3 7, 6.877 0.217 0.322 here ae 
5-4 8. 6.902 0.208 0.310 0.152 0.119 
5-5 7. 6.756 0.240 0.265 0.157 0.108 
6.756 0.234 0.304 0.157 0.112 
5-7 8. 7.322 0.290 0.282 
5-8 7. 7.097 0.231 0.323 Aatne are 
5-9 7. 6.864 0.212 0.254 0.175 0.110 
5-10 z. 6.662 0.228 0.356 0.184 0.129 
7.480 0.288 0.288 0.158 0.110 











The age given is the initial age at start of study, 
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TABLE 2338 Barbara 

63 months 

Tron IN INTAKE, URINE AND FECES 
Values are averages per day 

Date /|Intake)| Urine | Feces Date |Intake} Urine | Feces Date |Intake) Urine | Feces 

mo.-day | mg mg mg mo.-day | mg. mg. mg mo.-day | mg. mg mg 
10-5 7.39 | 0.52 5.28 12-14 gar?) O15 4.35 3-3 8.38 | 0.00 8.12 
10-10 7.09 | 0.19 5.49 12-19 7.07 | 0.04 3.72 3-8 S.as))] 1,05 8.22 
10-15 7.39 | 0.52 5.60 12-24 7.07 | 0.08 5.20 3-13 8.38 | 0.24 5.64 
10-20 7.39 | 0.19 5.67 §§§ 3-18 7.40 | 0.50 G.ce 
10-25 7.09 | 0.61 5.70 1-13 TeiD |) Oily 5.78 3-23 7.40 | 0.09 6.12 
10-30 7.39 | 0.24 9.92 1-18 7.1. | OFOL 8.01 3-28 7.40 | 0.03 8.76 
11-4 TOF 1 O516 5.34 1-23 7.15 | 0.00 4.98 4-2 7.40 | 0.04 6.22 
11-9 7.07 | 0.08 3.58 1-28 as 1a O'oaL 6.20 4-7 7.40 | 0.06 4.75 
11-14 7.07 | 0.01 4.12 2-2 {aie OLY 4.15 4-12 7.40 | 0.05 9.96 
11-19 7.07 | 0.12 4.34 2-7 7.17 | 0.04 6.16 4-17 7.40 | 0.02 8.32 
11-24 7.07) ))-0-01 4.90 2-12 elt | Os14 4.99 4-22 7.40 | 0.02 8.10 
11-29 72-0771 0.10 4.13 2-17 yey || Hoven 3.63 4-27 7.40 | 0.01 4.15 
12-4 7.07 | 0.33 5.96 2-22 heal coa| O OE 6.88 5-2 7.40 | 0.03 Osta 
12-9 1307 HORS 4.88 2-27 7.17 | 0.04 5.49 5-7 7.40 | 0.04 6.42 











The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
§§§ See case history, page 725 for explanation for missing periods. 


TABLE 234 


TEMPERATURE AND PULSE 


Barbara 
69 months 
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. BARBARA 
FIGURE 308. Actual size reproduction of roentgenogram of jaws 
Chronological age 65 months. : . 
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BARBARA 
Figure 309. Roentgenograms of teeth, age 65 months. 
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Figure 310. Dental examination, age 65 months. 
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Figure 311. BARBARA, age 67 months. 
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BARBARA 
Figure 312. Actual size reproduction of roentgenogram of left hand. 
Chronological age 68 months. 
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Figure 313. Actual size reproduction of roentgenogram ot 
Chronological age 68 months. 


left elbow . 
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BARBARA 


Fiaure 314. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 68 months. 
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BARBARA 
Actual size reproduction of roentgenogram of left 
Chronological age 68 months. 


FIGURE 315. shoulder, 


BARBARA 757 





BARBARA 


Ficure 316. Actual size reproduction of roentgenogram of left hip. 
Chronological age 68 months. 
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BARBARA 
FiguRE 317. Actual size reproduction of roentgenogram of left 
Chronological age 68 months. 


knee, 


BARBARA 


BARBARA 


Fiagure 318. Actual size reproduction of roentgenogram of 
Chronological age 68 months. 


‘left knee. 
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BARBARA 
216 + SP s , : : : 
319. Actual size reproduction of roentgenogram 
Chronological age 68 months. 


FIGURE 
of left foot. 
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BARBARA 


Figure 320. Actual size reproduction of roentgenogram of left foot. 
Chronological age 68 months. 
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BARBARA 
Fiacure 321. Roentgenograms of teeth, age 70 months. 
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BARBARA 
FIGURE 322. Dental examination, age 70 months. 
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BARBARA 


Ficure 323. Actual size reproduction of roentgenogram of jaws. 
Chronological age 70 months. 
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: BARBARA 
IGURE 324. Actual size reproduction of roentgenogram of left 
Chronological age 70 months. 


hand, 


FIGURE 325. 


BARBARA 


BARBARA 
Actual size reproduction of roentgenogram of left elbow. 
Chronological age 70 months. 
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BARBARA 


\ctual size reproduction of roentgenogram of left elbow. 
Chronological age 70 months. 


FIGURE 326. 
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Figure 327. Actual size reproduction of roentgenogram of left shoulder, 
Chronological age 70 months. 
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BARBARA 
Figure 328. Actual size reproduction of roentgenogram of left hip. 
Chronological age 70 months. 
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RE 329. Actual size reproduction of roentgenogram of left knee. 
Chronological age 70 months. 
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BARBARA 
Figure 330. Actual size reproduction of roentgenogram of left knee, 
Chronological age 70 months. 
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FiGuURE 331. Actual size reproduction of roentgenogram of left foot. 
Chronological age 70 months. 
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‘IGURE 332 tus ize repr i 

GURE 332. Actual size reproduction of roentgenogram of left fo rt 
Chronological age 70 months. . 
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ROENTGENOGRAMS OF PROGRESS OF BAI 





10 minutes 40 minutes 70 minutes 100 minutes 130 mint 


Fraure 334. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of water. 
The meal was at body temperature when ingested and the first film was 

BARBARA exposed about ten minutes later. 

Age, 79 months 
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10 minutes 40 minutes 70 minutes 100 minutes 130 minut 


: 


FiguRE 335. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 
ard pasteurized milk (3.5 per cent fat). The meal was at body tempera- 


BARBARA ture when ingested and the first film was exposed about ten minutes 
Age, 79 months later. 





10 minutes 10 minutes 70 minutes 100 minutes 160 minutes 255 mit 


FIGURE 336. Progress of meal consisting of 40 grams of barium sulfate mixed with 100 grams 


of raw, ground lean meat, baked twenty to thirty minutes and ingested 
> 42 ‘ 7 ¢ » * . r . " 
BARBARA with 200 ml. of water. In the 290 gm. of barium, meat and water ingested 
2 m7 ( ~ 2 . fs - . . . . “a . . 
Age, 79 months (about 50 gm. of water were lost in cooking) the concentrations of fat 
and protein were approximately 3.5 and 7 per cent, respectively. 
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EALS THROUGH GASTROINTESTINAL TRACT 
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ROENTGENOGRAMS OF PROGRESS OF BA 





10 minutes 55 minutes 85 minutes 145 minutes 200 min 


FiGurReE 337. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of evapo- 

rated milk, diluted 1:1 with water. The meal was at body temperature 
BARBARA when ingested and the first film was exposed about ten minutes later. 
Age, 99 months 
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10 minutes 30 minutes 60 minutes 120 minutes 180 min 


FIGURE 338. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of base- 
exchanged milk. The meal was at body temperature when ingested and 

BARBARA the first film was exposed about ten minutes later. 

Age, 99 months 





10 minutes Sau 7 ‘ 
s 10 minutes 70 minutes 130 minutes 190 mini 

FIGURE 339. Progress of ‘al consisti > i i i 
RE 339. Progress of meal consisting of 2 ounces of barium sulfate, 4 ounces of standard 
pasteurized milk and 0.2-0.3 gm. carmine. The meal was at body tem- 


BARBARA erature when ingested ; Tae fie ; 
Age OO Tenet tbat when ingested and the first film was exposed about ten minutes 
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ROENTGENOGRAMS OF PROGRESS OF BA: 
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10 minutes 35 minutes 60 minutes 90 minutes 150 mi 





FIGuRE 340. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand 
ard pasteurized milk (3.5 per cent fat). The meal was at body tempera 
BARBARA ture when ingested and the first film was exposed about ten minute 


Age, 99 months later. 
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BARBARA 
FIGURE 341, 


Actual size reproduction of roentgenogram of left 
Chronological age 84 months. 


hand. 
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BARBARA 
Figure 342. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 84 months. 
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BARBARA 


Actual size reproduction of roentgenogram of left 
Chronological age 84 months. 


FIGURE 343. 


elbow “ 
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BARBARA 


Figure 344. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 84 months. 
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BARBARA 
Fiaure 345. Actual size reproduction of roentger 
Chronological age 84 months. 


1ogram of left hip. 
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BARBARA 


Figure 346. Actual size reproduction of roentgenogram of left knee. 
Chronological age 84 months. 
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BARBARA 
\ctual size reproduction of roentgenogram of left 
Chronological age 84 months. 


knee, 


BARBARA 


FicuRE 348. Actual size reproduction of roentgenogram of left foot 
Chronological age 84 months 
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FIGURE 349. Actual size reproduction of roentgenogram of left foot. 
Chronological age 84 months. 
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Ficure 350. Actual size reproduction of roentgenogram of left hand. 
Chronological age 110 months. 
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FIGURE 


351. 


BARBARA 


Actual size repr ti bank lef 
lal siz reproduction of roentgenogram of left 
Chronological age 110 months. 


elbow. 
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BARBARA 
FIGURE 352. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 110 months. 
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BARBARA 


Actual size repr ti f 
ial ee reproduction of roentgenogram of left shoulder 
thronological age 110 months. 


FIGURE 35; 
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Fraure 354. Actual size reproduction of roentgenogram of left hip. 
Chronological age 110 months. 
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BARBARA 
Figure 355. Actual size reproduction of roentgenogram of left knee. 
Chronological age 110 months. 


BARBARA 


BARBARA 


Figure 356. Actual size reproduction of roentgenogram of left knee, 
Chronological age 110 months. 





07. BARBARA. 
Chronological age 110 months. 


\ctual size reproduction of roentgenogr 


ram 








BARBARA 


FicuRE 358. Actual size reproduction of roentgenogram of left foot 
Chronological age 110 months, 
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TABLE 235 Barbara 
111 months 


Foop INTAKE 
Values in grams per day 












































DaTE DatE DATE 
Food 9-18 Food 9-18 Food 9-18 
to to to 
11-12 1112) ‘12 
Apple 100 || Cheese, American 20 | Orange juice, 
Banana 150 || Corn flakes 30 canned 100 
Beef, lean 100 | Egg, whole 100 || Peanut butter 16 
Bread, white 50 | Gelatin 3 || Peas, quick frozen) 25 
Bread, Graham cracker 36 || Potato 60 
whole wheat 50 | Honey 15 || Salt 2 
Butter oil 30 || Lettuce 25 || Sugar (average) 16 
Cabbage 25 || Milk, fluid, Tomato juice 60 
Carrot 50 irradiated 500 Water (average) 568 
TABLE 236 Barbara 


111 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 























INTAKE AVERAGE DAILY FECES 
HEAT OF 
Recum- A = : 
Date bent |Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY BS Elim- 
seein Dry | Total ; In- : Wet | Dry ation ination 
at Eawatart Fat take | Urine| Feces | 4 wt. | Fat | ratet | time§ 
mo.-day}] em. kg. gm. gm. gm. Cal. | Cal. Cal. gm. gm. | gm. hours 
9-18 131 26.51 402 1946 | 78.5 2053 | . 80 113 147.4 | 23.1 3.4 2.6 25 
9-23 131 26.75 404 1684 | 80.5 2073 85 122 132.6 | 24.8 3.6 2.0 26 
9-28 131 27.21 437 1638 | 88.1 2244 88 99 97.4 | 20.6 3.0 1.8 12 
10-3 131 27.46 412 1752 | 83.4 2107 89 92 79.8 | 18.9 2.0 1.4 36 
10-8 131 27.86 424 1753 | 84.2 2157 90 98 — 20.1 2.7 1.4 26 
10-13 131 28.06 404 1709 | 83.0 2088 86 106 84.6 | 22.3 2.9 Ee) 36 
10-18 131 28.32 465 1646 | 84.2 2333 87 102 86.0 | 20.3 pat 1.2 11 
10-23 131 29.08 460 1654 | 83.0 2312 86 96 90.2 | 19.2 2.4 1/2 36° 
10-28 132 29.14 424 1638 | 80.5 2137 89 98 79.8 | 19.9 2.8 1.0 37 
11-2 132 29.38 403 1693 | 82.7 2089 87 112 102.6 | 23.3 3.0 Re 30 
11-7 132 29.64 426 1674 | 82.1 2168 91 98 75.0 | 20.6 2.6 1 30 


























The age given is the initial age at start of study. Dates giv $ ‘4 i 
q at ste . Ds given are first days of five-day balance periods. 
oe eels 219 for wie Hen and method of smoothing. a . : 
ased on vacuum-dried food and cryochem-dried feces. Corresponding values for ale rj 

food and oven-dried feces are given in Table 597, page 1421. . pire a 

+ Drinking water plus water in foods. ; 

t Average number of defecations per day. 

§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods. 
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TABLE 237 Barbara 
111 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 















































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces |Intake| Urine | Feces | Intake] Urine | Feces | Intake] Urine | Feces 
mo.-day | gm. gm. gm. mg. mg. mg. | mg. mg. mg. mg.| mg. mg. 


9-18 12.69 | 10.03 | 1.35 | 1437 810 497 | 4403 | 4082 43 984 712 137 
9-23 12.47 | 10.16 | 1.44 | 1455 853 340 | 4325 | 4178 39 933 679 147 
9-28 13.05 | 10.16 | 1.22 | 1432 900 334 | 4376 | 4047 27 1011 686 121 
10-3 13.54 | 10.86 | 1.16 | 1488 914 377 | 4312 | 4205 26 965 745 112 





10-8 12.86 | 10.24 | 1.22 | 1429 886 414 | 4141 | 4134 46 1032 714 118 
10-13 13.18 | 10.18 | 1.21 | 1492 894 333 | 4270 | 4150 37 868 690 125 
1 
1 





10-18 13.05 | 10.56 -20 | 1492 906 370 | 4471 | 4217 30 1006 730 116 
10-23 13.45 | 10.59 -15 | 1494 904 374 | 4414 | 4124 32 1058 730 109 


10-28 13.14 | 10.51 | 1.20 | 1413 912 363 | 4275 | 4094 24 924 754 114 
11-2 13.26 | 10.87 | 1.26 | 1450 918 404 | 4426 | 4285 45 944 745 134 
11-7 13.00 | 10.94 | 1.10 | 1522 926 316 | 4315 | 4175 18 983 749 110 























TABLE 238 Barbara 
111 months 


PositrvE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 
































CALCIUM MAGNESIUM SODIUM POTASSIUM 

Date 

Intake! Urine | Feces | Intake| Urine | Feces | Intake] Urine | Feces | Intake] Urine | Feces 
mo.-day mg. mg. meg. mg. mg. mg. meg. mg. meg. mg. mg. meg. 

9-18 928 135 603 284 88 173 | 3032 | 2554 79 3256 | 2487 477 
9-23 961 166 704 299 101 178 | 2966 | 2811 29 3170 | 2552 467 
9-28 914 120 564 Ta 107 133 | 3053 | 2636 16 3176 | 2584 262 
10-3 944 126 589 305 121 141 | 3043 | 2790 13 3252 | 2537 248 
10-8 907 137 656 282 127 160 | 2950 | 2705 30 3252 | 2536 294 
10-13 940 135 533 305 126 127 | 3052 | 2677 26 3268 | 2645 272 
10-18 933 131 582 294 122 149 | 3002 | 2790 17 3266 | 2752 245 
10-23 944 132 590 293 131 162 | 2974 | 2728 23 3293 | 2768 238 
10-28 932 138 574 281 131 151 | 3008 | 2668 16 3230 | 2908 258 
11-2 961 120 623 284 130 158 | 2980 | 2836 34 3277 | 2852 388 
11-7 995 131 520 296 133 120 | 2909 | 2757 11 3332 | 2783 202 
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TABLE 239 111 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 


















































HEMICELLULOSE 
LIGNIN CELLULOSE 

Date INTAKE 

Feces 
Intake Feces Intake Feces Total Stable 
9-18 25 IL APP 2.74 0.74 2.80 1.61 OES? 
9-23 1.25 1.20 2.74 1.53 2.80 1.61 0.79 
9-28 ib PAs WelS Dif! 0.88 2.80 iL a(oy | 0.64 
10-3 1.25 il, ale: 2.74 0.97 2.80 1.61 0.55 
10-8 eo LG 2.44 saat 2.80 Gil 0.76 
10-13 1225 1.86 he! 0.73 2.80 1.61 1203 
10-18 Ie DAR 1.19 Qei4. 0.87 2.80 1.61 0.69 
10-23 As e225 oN Ff 0.69 2.80 ih oA 0.78 
10-28 1.25 1.46 Pires 1.07 2.80 | Ae | 0.65 
11-2 125 1.91 Da: 1.18 2.80 1: 61 ier 2 
11-7 25 (0B? Qe 4. 0.95 2.80 1.61 0.69 
TABLE 240 Barbara 
111 months 
Fat PARTITION OF FECES 
Values in grams per day 
F Unsaponi- Neutral Free fatty . 

Date fiable fat | acids Soap 
9-18 1.01 0.29 0.26 1.84 
9-23 i ley 0.29 0.29 List 
9-28 LEO 0.21 OF23 1.54 

10-3 0.95 Oe 0.20 1.38 

10-8 1.19 0.03 0.29 1.20 

10-13 1.26 0.06 0.36 1.20 

10-18 1.04 0.33 0.29 1.06 

10-23 0.90 0.35 0.25 0.86 

10-28 Le09 0.16 OF85 e122 

11-2 ile key © O38: 0) 

Tte7 1.26 0.36 0.34 0.68 

















The age given is the initial age at start of study. Dates given are first days of five-day balance periods 
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BARBARA 
Fiaure 359. Dental examination, age 112 months, 


TABLE 241 


NITROGEN PARTITION OF URINE 


Values in grams of nitrogen per day 


Barbara 
111 months 














Tate Urine 
volume 
9-18 1155 
9-19 1380 
9-20 1230 
9-21 1580 
9-23 970 
9-24 955 
9-25 1205 
9-26 1325 
9-27 1060 
9-28 850 
9-29 1335 
9-30 965 
10-1 1070 
10-2 1095 
10-3 1170 
10-4 1030 
10-5 995 
10-6 1150 
10-7 1145 
10-8 810 
10-9 1020 
10-10 1230 
10-11 970 
10-12 1120 
10-13 1180 
10-14 1125 
10-15 1095 
10-16 1123 
10-17 1275 
10-18 1052 
10-19 985 
10-20 1175 
10-21 1350 
10-22 ia beass 
10-23 1045 
10-24 1210 
10-25 1095 
10-26 1255 
10-27 1120 
10-28 1195 
10-29 1150 
10-30 1055 
10-31 950 
11-1 1215 
11-2 Aes) 
11-3 1260 
11-4 1060 
11-5 1295 
11-6 1190 
11-7 1280 
11-8 1108 
11-9 PZ 
11-10 1070 
11-11 1162 


The age given is the initial age at start of study. Urine volumes are in milliliters. 






































Shier Urea Ammonia eee Creatinine ae 
9.246 7.909 0.267 0.328 0.207 0.141 
10.838 9.448 0.344 0.390 0.238 0.139 
9.888 8.384 0.376 0.338 0.199 0.150 
9.835 8.514 0.360 0.385 0.221 0.191 
10.349 8.401 0.287 0.326 0.223 0.183 
10.548 9.136 0.320 0.326 0.216 0.172 
9.957 7.294 0.294 0.346 0.198 0.172 
10.550 8.597 0.363 0.412 0.234 0.185 
9.680 8.564 0.298 0.306 0.218 0.200 
10 .672 8.428 0.342 0.343 0.202 0.196 
10.659 9.082 0.358 0.358 0.224 0.152 
9.326 7.996 0.284 0.321 0.219 0.122 
9.671 8.448 0.274 0.286 0.206 0.125 
10.356 9.038 0.257 0.363 0.230 0.138 
10.905 9.677 0.319 0.377 0.240 0.140 
10.774 10.146 0.280 0.376 0.227 0.127 
11.317 10.066 0.338 0.357 0.238 0.150 
11.487 10 .027 0.333 0.359 0.228 0.154 
9.972 8.914 0.284 0.327 0.218 0.130 
10.046 8.814 0.239 0.327 0.214 0.139 
10.270 9.069 0.317 0.358 0.215 0.123 
10.335 9.105 0.360 0.347 0.220 0.135 
10.010 8.899 0.292 0.331 0.222 0.118 
10.962 9.492 0.378 0.344 0.214 0.149 
10.584 9.168 0.352 0.335 0.216 0.128 
10.220 9.055 0.325 0.324 0.207 0.136 
10.024 8.758 6.300 0.330 0.206 0.136 
9.730 8.166 0.318 0.349 0.229 0.120 
10.680 9.184 0.386 0.354 0.214 0.143 
10.062 8.778 0.374 0.307 0.218 0.142 
11.112 9.977 0.355 0.332 0.223 0.132 
10 .066 8.532 0.302 0.338 0.236 0.142 
10.672 9.370 0.326 0.350 0.243 0.146 
10.755 8.745 0.300 0.346 0.238 0.138 
10.517 8.945 0.363 0.369 0.226 0.134 
10.772 9.345 0.343 0.350 0.248 0.133 
10.403 8.942 0.326 0.328 0.202 0.143 
11.010 9.524 0.346 0.331 0.246 0.139 
10.335 8.945 0.286 0.323 0.209 0.139 
10.725 9.261 0.315 0.359 0.223 0.154 
10.280 8.927 0.316 0.372 0.245 0.127 
9.958 8.594 0.350 0.348 0.213 0.144 
10.721 9.255 0.337 0.362 0.231 0.141 
10.899 9.233 0.352 0.357 0.229 0.145 
11.244 9.716 0.364 0.372 0.234 0.145 
11.559 10 .008 0.327 0.338 0.248 0.154 
10.434 8.902 0.328 0.363 0,243 0.127 
10.530 8.975 0.280 0.349 0.246 0.142 
10.517 8.451 0.327 0.344 0.235 0.137 
9.448 0.302 0.346 0.235 0.145 

thes 9.076 0.360 0.362 0.222 0.141 
10.773 9.530 0.340 0.341 0.232 0.135 
11.102 9.727 0.322 0.360 0.230 0.148 
10.231 9.046 0.306 0.316 0.230 0.142 





TABLE 242 


TITRABLE ACIDITY AND ORGANIC ACID IN URINE 


Values in milliequivalents per day 





Barbara 
111 months 













































































. Total ; Total 
Titrable : Titrable : 
Date acidity pH aa Date acidity pH : fae 
9-18 9.3 6.62 32.1 10-16 16.6 6.44 PAB 3! 
9-19 18.4 6.19 28.8 10-17 Loa 6.66 SHEA 
9-20 19.5 5.80 29.1 10-18 TOeZ 6.31 32.8 
9-21 13.6 6.61 25.43 10-19 17.8 6.43 29.8 
— — a — 10-20 1226 6.97 Sl 
9-23 12.4 Oniz 29.4 10-21 12.9 6.70 So 
9-24 lye ai 6.43 AX oy 7 10-22 9.0 6.77 Bab 6 
9-25 are 6.61 2653 10-23 Dilaet 6.22 36.8 
9-26 15.4 6.50 Pil Pe 
9-27 Ze 6 6.50 26.0 10-24 15.0 6.61 29.8 
10-25 16.0 6.61 29.0 
9-28 19.8 6.21 27 .4 10-26 122 6.63 38.3 
9-29 10.0 6.80 Ses 10-27 14.9 6.50 SOY 
9-30 LD oz 6.36 2301 10-28 12.4 6.62 Bonu 
10-1 OES 6.60 24.0 10-29 15.4 6.48 2852 
1G=2 ao 6.98 29.0 10-30 iO 6:27 34.4 
10-3 PAVAY 6.20 26.6 
10-4 12.6 Gere PAF AY) 10-31 18.9 6.43 30.8 
10-5 19S7 6.35 35.9 11-1] 13.3 6.54 41.8 
10-6 ie 6.43 30.8 11-2 16.5 6.40 28.9 
10-7 Like / 6.48 24 .9 11-3 Lee 6.40 Sp ak 
11-4 iby Sy 6.40 26.3 
10-8 6.9 6.90 stb 0) 11-5 9.7 6.70 29.5 
10-9 17.0 5.14 31.6 
10-10 16.1 6.30 28.8 11-6 16.6 6.47 35.8 
10-11 15.7 6.63 30.0 11-7 bye 0) 6.48 30.8 
10-12 18.9 6.53 545) 7 11-8 ye tk 6.43 34.6 
10-13 16.2 6.66 PXGAC 11-9 17.4 6.40 30.8 
10-14 10.4 6.87 29.5 11-10 15.4 6.53 30.6 
10-15 lee eth PE AY, i ial 15.2 6.40 28.0 
TABLE 243 Barbara 
111 months 
SALIVA CULTURE EstTIMATION OF CaRIES ACTIVITY 
QUANTITATIVE* COLOR REACTION TEST t 
Date ae QUALITATIVE} hours after preparation 
bacilli | Cocci | Yeast 24 | 48 72 96 
eioe Cts per ml. of saliva 
5 0 600 0 0 
10-23 0 50 12000 a 0 2 : Fi 
10-31 260 10 190 + 0 2 3 4 
igi k-47¢ 250 0 400 + 0 0 4 
11-14 0 0 
500 _ 0 0 0 2 
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TABLE 244 Barbara 


111 months 


VOLUME, WEIGHT AND SuLFuR PARTITION or URINE 
Values are averages per day 












































Date eine Specific Wet Dry F SULFUR PARTITION 
gravity | weight | weight Inorganic) Ethereal) Neutral 
mo.-day ml. gm. gm. mg. mg. mg 
9-18 F 1336 1015 1356 41.8 — — = 
9-23 + 1103 1.018 1123 43.5 — — — 
9-28 t 1063 1.022 1087 44.9 586 36 64 
10-3 ¢ 1098 1,022 1122 44.7 646 36 63 
10-8 t+ 1030 1.025 1056 44.9 607 39 68 
10-137 1160 1.028 1193 44.1 593 36 61 
10-18 1147 1.025 1176 45.7 624 40 66 
10-23 1145 1.024 1173 45.7 628 36 66 
10-28 + ATAS 1.023 1139 45.9 622 42 90 
11-2+ 1216 1.021 1242 45.3 651 46 48 
11-7 1171 1.020 1194 46.6 — — — 
11-7t — — — — 653 36 50 
11-8¢ fe ome = = 646 46 52 
11-9 — — — — 653 40 79 
11-10} — _ _— _— 626 44 58 
he be eee = = a 630 45 49 
* Cryochem dried. 
t Determined upon five-day composites and corrected for precipitate solubility. 
} Determined upon daily urine collections and corrected for precipitate solubility. 
TABLE 245 Barbara 
111 months 
NIcKEL IN INTAKE, URINE, FEcES* 
Values are averages per day 
Date Intake Urine Feces Date Intake Urine Feces 
mo.-day ih mg. mg. mg. mo.-day meg. mg. mg. 
9-18 | 1.183 | 0.000 | 0.486 || 10-18 | 1.524 | 0.000] 0.533 
9-23 0.899 0.000 0.499 10-23 1.632 0.004 0.552 
9-28 0.963 0.000 0.462 10-28 0.980 0.010 0.472 
10-3 1.0385 0.000 0.576 
10-8 1.438 0.010 0.606 11-2 0.873 0.000 0.594 
10-13 07527 0.005 0.456 11-7 165 0.021 0.308 





























The age given is the initial age at start of study. Dates given are first days of five-day balance 


periods. 


* Determined polarographically. 
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TABLE 245A Barbara 
111 months 


CARBON IN INTAKE, URINE, FECES 
Values in grams per day 





































































































7 Date Intake Urine | Feces Date | Intake Urine Feces 
9-18 — eee = 10-18 189.8 me) = 
9-23 189.8 7.4 Ee 10-23 189.8 8.4 8.2 
9-28 189.8 8.0 9.1 10-28 189.8 Sit 8.6 

10-3 189.8 8.4 8.5 
10-8 189.8 Rez 9.0 1122 189.8 8.9 10.0 
10-13 189.8 8.0 9.9 Linz 189.8 8.8 ace 
TABLE 246 Barbara 
111 months 
TRON, MANGANESE, Copper, ALUMINUM, LEAD, TIN 
IN INTAKE, FEcES* 
Values in milligrams per day 
IRON MANGANESE COPPER 
Date |— . 7 
Intake Feces Intake Feces Intake Feces 
9-18 10.94 7.92 2.00 1.65 2.64 2.56 
9-23 10.28 8.32 1.82 7 293 2.05 
9-28 9.80 9.18 2.22 LEST 4.24 1.63 
10-3 12.53 6.97 1.98 1.92 3.65 1.55 
10-8 14.04 10.04 2.22 1.83 3.52 2.61 
10-13 11.49 772 2.18 2.09 3.50 1.63 
10-18 12.18 = 2.14 aa 6.11 = 
10-23 12.48 7.98 2.18 2.20 4.14 1.74 
10-28 11.05 7.62 og he 2.25 4.60 2.35 
11-2 10.26 708 1276 178 2.38 1.70 
bez 9.03 4.96 1.77 1.36 2.76 ee. 
ALUMINUM LEAD TIN 
9-18 4.40 2.36 0.58 0.51 1.33 1.40. 
9-23 3.80 2.18 0.56 0.50 1.52 1.56 
9-28 2.85 3.64 0.52 0.37 1.79 1.34 
10-3 3.38 2°87 0.52 0.39 3:32 2.23 
10-8 2.43 2.33 0.62 0.89 1.54 2.92 
10-13 1.98 1.85 0.45 0.25 0.92 1;02 
10-18 3.50 iz 0.67 = 0.77 a 
-23 2.71 1.88 0.62 0.31 0.72 0.68 
10-28 3.02 2.67 0.52 0.22 0.70 0.64 
11-2 3.24 1.59 0.66 0.30 0.75 0.70 
a7 2.14 1.40 0.52 0.23 0.76 0.56 








* Determined spectrographically by the method of Brody, James K. and Ewing, D. T. Spectro- 


graphic determinati ; . 1d 1 t 
17: 627, 1945, on of some metallic elements in food and feces. Indus. Engin. Chem. (Anal. Ed.) 





TABLE 247 


Barbara 
111 months 


Copper, ZINc, MANGANESE IN INTAKE, URINE, FECES 
Values are averages per day 














COPPER* ZINC* MANGANESE 
Date 
Intake Urine Feces Intake Urine Feces Intaket | Urine* | Fecest 
mo.-day mg. mg. meg. mg mg. mg. meg. mg. mg. 
9-18 4.30 0.26 1.34 13.85 0.65 9.07 1.99 0.002 1.96 
9-23 3.84 0.36 1.50 15.72 0.46 11.98 1.90 0.002 2.07 
9-28 5.03 0.33 1.19 15.38 0.39 10.42 2.18 0.004 1.76 
10-3 4.49 0.34 1.22 15.47 0.44 9.29 2.00 0.011 2.08 
10-8 4.52 0.18 1.49 14.26 0.51 10.50 2.22 0.007 2.16 
10-13 4.43 0.28 1.20 16.27 0.34 7.36 2.13 0.000 2.08 
10-18 5.86 0.20 1.30 14.88 0.40 8.10 2.36 0.000 2.03 
10-23 6.21 0.29 1.29 16.34 0.55 9.94 2.25 0.016 2.23 
10-28 5.02 0.23 1.32 15237 0.48 9.76 2.01 0.174 2.21 
11-2 5.00 0.21 te hg 17.44 0.55 10.10 2.01 0.000 2.24 
11-7 4.71 0.21 — 14.29 0.58 — 2.11 0.003 1 

















} 





.83 





The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italic figures were omitted from calculations of averages given in Volume I. 
* Determined polarographically. 
+ Determined chemically. 





Fiaure 360. BARBARA, age 148 months. 





BARBARA 


FIGuRE 361. Actual size reproduction of 


roentgenogram of left hand. 
Chronological age 148 months, 
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Figure 362. BARBARA, age 169 months. 
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FIGURE 363. Actual size 


reproduction of roentgenogram of left } 
Chronological age 169 months. 


land 








Figure 363A. BARBARA, 169 months. 


BILLY 


Billy’s parents were born in West Virginia. The mother came 
to Detroit with Billy when he was about three years old. The 
father stayed in West Virginia, keeping an older brother with 
him. 


Medical History 


Billy was a full-term baby weighing 8 pounds, 4 ounces. De- 
livery was normal and he was breast-fed for one year. He walked 
alone when 12 months old. During early childhood Billy had 
measles, mumps and whooping cough without residual effects. 

Billy was kept in a private boarding home until he was trans- 
ferred to the Village when 92 months old. Pediatric examination 
at that time was negative except for “hypertrophy of tonsils.” 
Schick, Dick, Mantoux and Wassermann tests were negative. 
He joined the children in the experimental group three months 
later, replacing Maynard. In December the pediatrician noted: 
“This boy is gaining nicely. Health has been excellent. Physical 
examination negative.” 

On January 1 Billy had a headache and his temperature was 
102°. He was isolated, kept in bed and given terpin hydrate and 
creosote. The following day his temperature was normal and he 
ate well but had a cold and his bowels were loose. His appetite 
remained good and his temperature normal but he vomited his 
breakfast January 4 and his diet was restricted from January 3 
to January 8. On the later date examination showed him to be 
“recovering nicely from recent respiratory infection. Chest 
shows only a few coarse rales.” 


Psychological 


Billy was tested when 98 months old. On the Stanford-Binet 
test his M.A. was 94 months, I.Q. 96; on the Arthur Point Seale 


his M.A. was 97 months, I.Q. 99; on the Goodenough test, M.A. 
78 months. 


Billy is a lively, out-going child who seems to have a happy 
nature. He was very enthusiastic about the tests, gurgled and 
chattered to himself and shouted with delight over the new ones. 


810 
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He was reluctant to leave when they were finished and said that 
he wished there were a hundred more. 

Billy did not start in school until he was 7 years old, at that 
time was entered in kindergarten for one semester and then 
placed in B-1. Upon entering school this fall he was placed back 
in B-1 again. When he was transferred to the Village November 
Ist, he did practically nothing during the first two weeks but im- 
proved greatly the last two weeks and is now trying 1-A work. 

Billy appears to be a boy of normal average intelligence of the 
middle range. His ability seems to be on a good working level and 
he shows no evidence of any special disability. His reading is poor 
for his age and not up to what might be expected for his school 
experience but it is not bad enough to indicate a true reading 
disability. His irregular school experience could easily account 
for this retardation in reading. 


Endocrinological 


Billy was 101 months old when classified by the endocrinologist, 
from the medical history, growth records, basal metabolism, 
physical examination and roentgenograms of hip, shoulder, 
knee, elbow, foot and hand. 


Has gained 0.6 inch since September 11, a period of six months. 
Normal increment for this age and time is 1.0 inch. 1.4 inches 
below minimal normal height. Has two upper central incisors 
which show considerable spacing. Four lower incisors present. No 
structural endocrine abnormalities. 


Roentgenographic Study for Osseous Development 


Knee: Depression for the semilunar cartilage is present. This 
normally appears at eight. All other centers are present and 
normally developed. , 

Ankle: Epiphysis of the os caleis, which normally appears at eight, 
is making its appearance. All other centers are present and 
normally developed. 

Diagnosis: Normal osseous development. 

Classification: Endocrine normal. 
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Bill 
TABLE 248 y) 
RECUMBENT LENGTH AND WEIGHT 
RECUMBENT Pretetaaan ; 
Age ammtca's Weight Age Weight 
Total Stem Total Stem | = 
mo.-days em. a) ieee kg. mo.-days em. em. kg. 
on oe 2 
-! 16.8 — 23°51 100-12 25.2 
oe zed = 22 .82 100-17 121-3 66.7 25.12 
95-16 — = 22.83 100222") 121-8 66.7 25.30 
95-23 | 119.4 66.4 22.97 100-26 = — 25.35 
95-27 — a 22.88 100-27 | 121.9 67.3 — 
96-0 = re. Bai07 101-1 = = 25.35 
96-3 119.4 65.7 = 101-3 121.6 67.3 = 
3 Se = 22.89 101-8 — = 25.36 
EE — a 22.93 101-9 pases 66.7 — 
96-14 | 119.7 66.0 soe 101-11 = —s 25.58 
96-16 = = 23.15 ig eRe EVEN: 66.8 — 
96-23 = — 23.49 101-16 = = 25.50 
96-28 = = 23.48 101-20 | 121.9 67.0 = 
97-0 119.4 65.9 a 101-22 = ne 24.75 
97-3 — = 23 .50 102-24 | 121.4 66.2 25.31 
97-6 = — 23.75 103-36 7a leis 66.3 25.90 
97-11 — = 23.70 105-27 | 122.6 67.0 25.76 
97-18 a = 2an7 106-27 | 122.6 66.9 25.70 
97-22 | 120.6 66.4 = 108-1 123.8 68.0 26.67 
97-23 nS aa 24.10 108-29 | 124.7 67.7 27.26 
97-25 = nd 24.15 119-11 ) 13672 68.7 OT E78 
98-1 119.9 66.4 = 115-19 | 127.5 69.7 Py pepe) 
98-2 — — 24 .20 130-9 130.8 vae7 35.27 
98-8 = 24.35 141-28 i = 35.54 
98-10 _— = 24.60 142-3 = — 35.11 
98-12 | 120.3 66.7 ae 142-9 = = 35.32 
98-16 _ es 24.49 142-13 | 138.0 73.6 35.53 
98-23 ss aa 24.55 142-16 | 138.4 74.7 ae 
98-27 | 120.0 | 66.2 a 142-18 | 138.2 | 74.6 35.62 
98-28 = =e 24.45 142-20 | 188-3") 774.0 = 
99-1 = = 24.89 142-22 | 138.2 74.4 = 
99-7 = = 24.75 142-24 = = 35.82 
99-11 — a 24.80 142-29 = = 35.82 
99-15 = = 25.05 143-4 cas 36.08 
99-19 | 120.6 66.7 =< 143-9 — = 35.94 
99-21 = = 24.90 143-15 — = 36.22 
99-26 _ = 25.15 143-18 | 138.5 75.5 36.21 
99-28 | 121.3 67 .0 aes 143-20 | 138.6 75.5 wee 
100-1 _ a 25.00 143-21 | 138.3 75.5 — 
100-3 123145 67.0 — 143-23 | 138.6 75.5 — 
100-6 = — 25.12 143-24 | 138.0 75.3 — 
100-7 121.6 67.0 a 143-25 ees = 36.48 
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TABLE 249 Billy 


ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 










































































BREADTH LENGTH WIDTH 
Age* : 
Biacro- | Intertro- | Inter- ee Ns 
mial chanteric |) cristal Tibia Head Chest Head 
95 20.7 | 21.0 19.5 | 25.6 17%, |, 21.6 14.6 
96 23.0 20.5 18.0 25.9 ilyf 8 200 a7 
98 22.5 21.0 20.0 25.8 LET aeees 2007, 14.7 
99 21.9 Zi O 20.0 26.2 17.6 20E2 ies eee 
10) 22.0 21.5 19.8 Zone 17.6 20.4 14.7 
101 Bare oo aes 20.7 26.8 17.5 PAI 14.8 
102 PESO 2 Las 19.5 26n6 ilies € 21:.0 14.8 
103 23.8 PAS 19.5 26.5 lives 20 .4 14.6 
104 rst ll, 2 1 2A. 19.3 26.9 teers PAU s 14.8 
106 2326 213 TO 52 27:5 17.6 21.3 EE vy 
107 PEATE 2125 ay py | eG 20.5 14.8 
108 2302 Zl 20.0 2.2 Viet 21.0 14.8 
109 24.2 ml ae 19.6 27.4 17.8 20.0 15.0 
12 23.0 2220 20.0 27.5 Wes 20.4 es 
116 24.0 21. 20.0 28.7 We — 14.7 
130 eq | — Pal at 30.2 18.0 PAR 15.0 
142 24 .4 — Alle 30.5 17.6 23:°.0 15.21 
143 PLEAS -— Peed W, 31.0 IL 3) PAA Tes 15.0 
144 26.1 — 22.0 30.6 Li 26 23.0 15.0 
DEPTH ws CIRCUMFERENCES 
Age* : 
Chest Head Chest Thigh | Abdomen | Upper arm 
95 lpis Gileee 60 on 57 GEA, 
96 iE ve 51.6 60 34 54 16.5 
98 1536 51.9 60 35 56 Lye 
99 14.8 51,2 61 36 YS: 17.9 
100 14.0 51.8 61 36 59 18.0 
101 1425 51.6 62 36 59 Sie 
102 15.0 51.3 61 36 54 Lino 
103 15.0 ls 61 oD 58 18.0 
104 14.6 PAA 63 aiff 58 18.0 
106 Les oy Bas) 64 36 56 17.8 
107 14.5 51.8 63 36 57 1725 
108 15-3 52.0 63 38 58 18.0 
109 15.0 52.0 64 39 57 18.7 
iy 15.5 52.5 64 38 57 18.3 
116 — hone 64 37 57 18.5 
0 
130 17.0 52.4 70 42 59 20. 
142 ie! 53.0 eZ 43 60 a 
143 17.0 Boe 69 43 62 SG 
144 16.5 53.0 7A) 45 60 . 





TABLE 250 Billy 


MEASUREMENTS OF THE BONES OF THE WRIST 











AGE, months 95 100 116 142 
CARPALS 
: Hanson 90 93 111 147 
Capitate 153 162 188 235 
Lesser Multangular 14 22 44 80 
Greater Multangular 10 16 40 102 
Navicular 38 48 81 124 
Lunate 29 32 51 88 
Triangular 47 48 65 91 
Pisiform ' 24 


GREATEST DIAMETER, mm. 


Hamate 13 13 14 17 
Capitate 18 19 20 23 
Lesser Multangular 5 6 8 11 
Greater Multangular 5 6 9 14 
Navicular 8 9 12 15 
Lunate 8 8 10 13 
Triangular 9 9 11 12 
Pisiform 5 
Epiphyses 
1st Metacarpal 9 9 10 11 
2nd Metacarpal 11 11 11 13 
3rd Metacarpal 10 10 10 12 
4th Metacarpal 8 9 9 b ha 
ULNA 
DIAMETER, mm. 
Distal epiphysis 3 4 8 13 
Distal metaphysis 12 12 14 16 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 22 23 25 28 
WRIST AREA,’ sq. mm. 1152 1216 1318 1440 








_ _* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936) 


TABLE 251 Billy 


SKELETAL MATURATION 
Values in months 








Chrono- HAND 
logical |——£ —_—___________ SSS ee ee eee 
age B.B.G.*) Floryt Kellyt | Todd § Todd§ | Todd§ | Todd§ Todd § Todd§ Todd§ 


a | ee Ee 
Se 


FOOT ELBOW KNEE HIP SHOULDER! AVERAGE 





95 83 67 88 90 93 87 89 94 86 90 
100 86 72 90 98 99 90 93 99 87 94 
116 109 84 97 101 110 113 105 105 111 107 
142 133 111 118 141 147 147 147 143 139 144 








* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatom ; : eee 
Studies in Child Welfare, vel. 4, nol ‘aphore natomic Growth of Children. University of Iowa 


t Flory, C. D. Osseous development in the hand as an j d ; 
the Society for Research in Child Devalaiparerticent: ee ie sah earei air ieee 


eee Engen age and its relation to stature. University of Iowa Studies in Child Welfare, 


§ Determined by T. Wingate Todd, C. C. Francis and Idell Pyle, 


Cleealand: Western Reserve University, 
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TABLE 252 Billy 
BasaL METABOLISM MEASUREMENTS 
Sur- . ‘ Body Blood Basal 
Age Date face Seay Bh temper- pres- metab- 
area* TOUS ature sure olism 
months mo.-day sq.m. per min. | per min. i) 8/Dt Cal. /24 hr. 

96 11-13 0.872 22 60 98.1 82/58 974 

96 11-23 0.872 25 68 98 .2 — 1018 

96 i paar. 0.873 33 60 98 .0 96/66 1008 

97 12-20 0.880 38 70 98.7 90/60 1008 

98 1-20 0.894 30 64 98 .4 92/58 998 

98 1-31 0.903 22 66 98 .0 91/64 977 

99 2-15 0.899 a2 73 98 .6 92/62 991 
100 3-8 0.910 19 74 97 .6 94/72 1022 
100 SHUT 0.917 22 68 98.0 92/74 962 
100 3-22 0.915 20 72 98 .0 94/70 1018 
100 3-26 0.918 19 67 98 .0 92/69 1037 
101 4-5 0.917 Zo 122 98 .4 82/56 1054 
101 4-10 0.921 23 74 98 .6 92/70 1082 
101 4-15 0.924 20 67 98 .0 94/72 1008 
101 4-21 0.922 19 67 97.8 97/74 1066 
101 4-27 0.920 24 83 99.1 98/70 1078 
101 5-3 0.926 23 78 98 .4 94/70 1066 
102 5-8 0.914 18 80 98 .6 96/60 1085 
142 9-19 ib ALF 27 64 98 .0 92/60 1315 
142 9-20 i ae! 2S 62 97.8 94/60 1310 
143 11-2 bealye 20 66 98.8 92/70 1379 
143 11-3 ib Aye 20 64 98 .4 92/70 1340 

* DuBois formula. 

t Systolic/Diastolic. 

TABLE 203 Billy 

HEIGHT AND WeIGuHT REcorRD* 

Age | Height | Weight Age | Height | Weight Age | Height) Weight 
months inches pounds months inches pounds months inches pounds 
94 464 523 105 481 581 138 53 77 
97 | 463 | 534 108 | 481 | 61. TATA RaW GStS 

98 — 554 118 50 65 
102 473 564 124 51 653 145 54 88 
103 473 57 128 514 683 150 544 834 














* Clinical. See also table of recumbent lengths and weights. 
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TABLE 254 Billy 
BLoop DETERMINATIONS 
WHITE BLOOD CELLS 
Red Hemo- 
Age Date : Poly- Lym- |,, : 
cells globin |- rotal morpho-| pho- es aA ree 
nuclears | cytes | ©Y poe 
i; per per per per per 
months | mo.-day millions |gm./100 ec.| ¢. mm. cent cent cent cent 
95 10-12 4.28 ee 9900 50 36 12 2, 
100 3-14 4.46 Le 5950 33 51 at 5 
116 7-9 DEO als 6800 40 47 10 3 
142§ 9-14 5.04 14t 6500 t 56 44 — — 
RED BLOOD CELL MEASUREMENTS 
Hematocrit 
Volume Diameter Thickness 
per cent Cu “ “be 
142 9-14 43 86 Tee Dial 
MINERALS (mg. per 100 ml.) 
SERUM ERYTHROCYTES 
Cal- | Phos-| So- Potas- Chlor- | So- | Potas- | Chlor- 
cium phorus) dium | sium ine | dium} sium ine 
142 9-14 4 | 6. BOL. 19.4 366 | if 428 L52 








* Haden-Hauser hemoglobinometer. 
t Evelyn photoelectric colorimeter. 
t Oxalate added. 


§ Venous sample. 
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Ficure 364. Actual size reproduction of roentgenogram of left hand. 
Chronological age 95 months. 


S18 





FIGURE 365. 
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BILLY 
Actual size reproduction of roentgenogram of 
Chronological age 95 months. 


left elbow. 
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BILLY 
FicurE 366. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 95 months. 
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BiGyY 
FIGURE 367. 


Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 95 months. 








BILLY 
Figure 368. Actual size reproduction of roentgenogram of left hip, 
Chronological age 95 months. 
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BILLY 


Actual size reproduction of roentgenogram of left 
Chronological age 95 months. 


FIGURE 369 
sea knee, 
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BILLY 


FiaureE 370. Actual size reproduction of roentgenogram of left knee. 
Chronological age 95 months. 





BLEUE Y 
Actual size reproduction of roentgenogram 
Chronological age 95 months. 


FIGURE 3 


~I 


of left foot. 





BILLY 


FiGuRE 372. Actual size reproduction of roentgenogram of left foot 
Chronological age 95 months. 
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TABLE 255 Billy 
95 months 


Foop INTAKE 
Values in grams per day 























DATE 
Food 11-4 12-4 2-7 3-3 3-18 3-23 
to to to to to to 
12-4 2-7 3-3 3-18 3—23* 5-12t 
Apple 100 100 100 100 100 100 
Banana 100 100 100 100 100 100 
Beef, lean 100 100 100 100 100 100 
Bread, white 70 70 70 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 
Butter 30 40 40 40 43 43 
Cabbage 25 20 25 25 25 20 
Carrot 25 25 25 25 25 25 
Cheese, American 15 15 15 15 5 15 
Corn flakes 15 AW55 15 15 ss 15 
Egg, whole 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 
Milk, evaporated -— 400 4007 4007 400+ 400T 
Milk, fluid 400 400 400+ 400 Ft 400 + 400+ 
Orange concentrate 50 50 50 — — — 
Orange juice, fresh —. _- — 50 50 50 
Peanut butter 16 16 16 16 16 16 
Potato 70 70 70 70 70 70 
Salt 2 2 2 2 2 2 
Shredded wheat 15 15 15 ass 15 15% 
Spinach — — — 100 — — 
Sugar (average) 9 8 Ie 13 11 11 
Tomato juice 60 60 60 60 60 60 
Water (average) 358 481 591 477 BLD 529 

















* Oxalic acid, 0.7 gm. and calcium (as acetate) 0.058 gm. additional. 
t Irradiated. Evaporated milk diluted 1:1. 
f Adrenal cortex extract, 3 cc. hypodermically, April 7; 9, 12, 14, 17,19, 29. 24. 


TABLE 256 Billy 
96 months 


PEDOMETER MEASUREMENTS 





























Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 3 5 12-14 2 1-19 24 2-16 2 3-29 5 
11-17 3 12-15 1§ 1-25 3h 2-29 4 4-4 2 
11-23 ly 12-21 3H 1-26 2i5 3-1 33 4-12 4% 
11-24 235 12-22 2 2-1 23 3-7 2§ 4-18 4} 
11-30 1# 12-28 1? 2-2 24 3-8 2} 4-19 43 
12-1 133 12-29 24 2-8 33 3-14 2¢ 5-2 22 
12-7 1 1-12 on 2-9 34 3-22 12 5-9 2} 
12-8 17 1-18 34 2-15 3} 3-28 4 5-10 1 


























New Haven pedometers were set at 27 inches and worn hooked to belt during hours awake. 
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Billy 
95 months 


Bopy LENGTH AND WEIGHT— INTAKE AND ELIMINATION 








Date 


2-27 
3-3 
3-8 
3-13 
3-18 


3-23 
3-28 
4-2 
4-7 
4-12 


4-17 
4-22 
4-27 
5-2 





INTAKE 






































AVERAGE DAILY FECES 
Wowie: HEAT OF 

bent |Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY ae 

Lax- Elim- 
length* : ere 

Dry | Total In- , Wet Dry ation | ination 

wt.* |watert Fat take | Urine} Feces wt. | wt | Fat | ratet | times 

cm kg. gm. gm. gm. Cal. | Cal. | Cal. gm. gm. | gm. hours 
119 | 22.88 | 363 1214 71.0 | 1893 | 65 79 124.5 | 20.0 | 2.5 bd 11 
119 22.89 368 1164 71.0 | 1913 10 54 12S 6o 12°00) 156 2.0 10 
119 22.94 363 1202 71.0 | 1892 59 66 129.8 | 16.0 | 1.9 2.2 12 
120 | 22.91 | 365 1250 | 71.0 | 1899 | 71 64 1745001 7-13.04 425 1.6 25 
120 22.93 362 1233 iSO TRB7 75 67 103..0°| 16.0 | 1.7 1.2 25 
120 22.99 359 1236 TOU S77 79 51 99.0 | 15.0 | 1.6 1.2 26 
120 23.19 438 1377 99.6 | 2281 68 87 130.8 | 18.0 | 2.7 1.4 25 
120 23.37 434 1303 99.6 | 2265 82 78 123.2] 16:0] 2.7 1.4 25 
120 23.49 437 1376 99.6 | 2278 78 96 LTRS S i ekGs0! veces: 1.4 10 
120 23.58 437 1411 99.6 | 2279 qh 84 125.2 | 17.0°| 2.9 1.4 25 
120 23.65 445 1425 99.6 | 2309 74 83 131.6 | 15.0 | 2.5 1.6 26 
120 23.77 437 1584 99.6 | 2280 93 109 228.6) 22.50), 3.1 by 25 
120 24.04 437 1495 99.6 | 2277 94 132 204.4 | 28.0 | 4.4 2.8 10 
120 24.15 438 1565 99.6 | 2284 86 122 165.0 | 26.0 | 4.2 1.6 11 
120 24.23 438 1510 99.6 | 2282 70 113 160.0 | 24.0 | 3.9 1.4 26 
120 24.38 436 1559 99.6 } 2275 7 108 159.8 | 24.0 | 3.7 1.4 24 
120 24.48 436 1474 99.6 | 2275 75 112 146.2' | 19.0 | 3.1 1.6 33 
120 24.55 438 1543 99.6 | 2285 76 88 129.2 4} 17-0°|-259 7.6 25 
120 24.50 440 1558 99.6 } 2280 74 123 150.2 | 25.0 | 4.2 1.8 10 
120 24.63 445 1562 99.6 | 2303 74 114 146.4 | 19.0 | 3.0 1.8 24 
120 24.70 444 1576 99.6 | 2297 80 87 152.2 | 19.0) 3.4 1.8 11 
120 24.81 445 1642 99.6 | 2301 65 131 L7ieeueo Ou as0 1.8 12 
120 24.87 443 1575 99.6 | 2295 72 94 138.2 | 18.0 | 2.7 1.6 24 
121 24.92 445 1439 | 102.7 | 2241 82 126 159.0 | 27.0 | 4.2 1.8 10 
121 25.03 450 1568 | 102.7 | 2261 77 100 149.4 | 25.0 | 3.6 1.8 12 
121 25.02 450 1588 | 102.7 | 2261 64 96 111.6 | 16.0 | 2.5 1.4 25 
121 25.09 428 1521 | 103.2 | 2252 67 86 139.0 | 19.0 | 3.4 2.0 10 
121 25.11 427 1537 | 103.2 | 2278 81 110 142.4 | 24.0 | 4.4 1.8 11 
121 25.15 418 1540 | 103.2 | 2243 73 89 105.6 | 20.0 | 3.4 1.6 12 
122 25.21 417 1347 | 103.2 | 2239 vir 97 IVA 4 Weed 0 aed 1.4 10 
122 25.26 418 1461 | 103.2 | 2244 75 96 154.0 | 18.0 | 2.6 1.8 11 
122 25.33 423, 1420 | 103.2 | 2264 79 127 135.6 | 27.0 | 4.3 1.4 25 
122 25.35 422 1527 | 103.2 } 2260 76 106 145.8 | 26.0 | 4.2 1.4 24 
122 25.43 418 1411 | 103.2 | 2244 80 128 16050: 527 07) 4.2 1.8 25 
122 25.48 412 1717 | 103.2 | 2216 84 110 183.6 | 21.0 | 3.3 2.0 24 
122 25.28 421 1595 | 103.2 | 2253 75 132 1925200 00 427 1.8 25 























The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
* See Table 248 for actual values and method of smoothing. 
+ Based on alcohol-dried food and oven-dried feces. 
+ Drinking water plus water in food. 


t Avera 1 ) 
§ Elapsed time between ingestion an 


ge number of defecations per day. ‘ 
d defecation of marker used to separate feces of fiv 


# See case history, page 810, for explanation for missing period. 


e-day periods. 
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TABLE 258 Billy 


95 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 

















NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date ; 
Intake | Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces [Intake| Urine | Feces 
mo. day | gm. gm. gm. mg. meg. meg. mg. mg. mg. mg. mg. mg. 


-28 | 1076 723 500 | 3412 | 2898 73 692 591 115 


11-4 10.32 8. 1 

0.70 | 1076 598 303 | 3412 | 3336 65 692 601 63 
1 

0 


6 
11-9 10.32 9.22 
11-14 10.32 9.01 
11-19 10.32 9.33 


-05 | 1076 620 330 | 3412 | 3198 76 692 578 (it 
-96 | 1076 550 348 | 3412 | 3250 82 692 770 77 


11-24 10.32 9.30 | 0.97 | 1076 580 359 | 3412 | 3240 69 692 598 76 
11-29 10.32 9.42 | 0.94 | 1076 690 319 | 3412 | 3234 61 692 602 76 
12-4 12.28 | 10.06 | 1.28 | 1484 735 507 | 3826 | 3900 115 824 648 108 
12-9 2.28 | 10.07 | 1.13 | 1484 679 416 | 3826 | 3245 49 824 646 76 


-25 | 1484 811 495 | 3826 | 3120 50 824 703 100 
-O7 | 1484 810 430 | 3826 | 3480 57 824 682 86 
1484 765 433 | 3826 | 3660 48 824 687 87 
-44 | 1484 718 472 | 3826 | 3840 136 24 717 121 


12-14 12.28 | 10.50 
12-19 12.28 | 10.42 
12-24 12.28 | 10.31 


or a 
=) 
o 


1-8 12.28 | 10.58 | 1.38 | 1484 881 580 | 3826 | 3240 133 824 717 135 
1-13 12.28 9.73 | 1.44 | 1484 842 545 | 3826 | 3360 130 824 677 124 
1-18 12.28 9.20 | 1.35 | 1484 766 471 | 3826 | 3480 135 824 612 119 
1-23 12.28 9.43 | 1.37 | 1484 718 444 | 3826 | 3612 117 824 635 108 
1-28 12.28 | 10.13 | 1.22 | 1484 847 475 | 3826 | 3768 148 824 654 114 


-17 | 1484 908 403 | 3826 | 3516 53 824 669 93 
.30 | 1484 902 535 | 3826 | 3546 80 24 675 133 
-26 | 1484 896 504 | 3826 | 3630 OF 824 679 118 
.22 | 1484 866 360 | 3826 | 3420 68 824 685 90 
.28 | 1484 894 521 | 3826 | 3420 123 824 674 133 





iy 
_ 
to 
_ 
bo 
to 
@ 
= 
oO 
bo 
w 
il ell ee ed 














2-27 12.28 | 10.03 | 1.11 ] 1484 870 405 | 3826 | 3516 159 824 664 95 
3-3 12.64 | 10.31 | 1.37 | 1583 956 518 | 4369 | 4182 129 858 712 144 
3-8 12.64 | 10.83 | 1.26 | 1583 906 404 | 4369 | 4056 98 858 710 114 
3-13 12.64 | 10.12 | 1.16 | 1583 906 462 | 4369 | 3720 96 858 667 109 
3-18 12.35 | 10.05 | 1.18 ]| 1496 980 363 | 3832 | 3594 100 830 682 89 
3-23 2.35 | 10.11 | 1.15 | 1496 906 461 | 3832 | 3690 114 830 688 110 
3-28 2.35 9.97 | 0.99 | 1496 902 435 | 3832 | 3708 74 830 688 90 
4-2 2.35 | 10.21 | 1.02 | 1496 883 506 | 3832 | 3607 61 830 690 100 
4-7 2.35 | 10.02 | 1.20 | 1496 848 442 | 3832 | 3660 103 830 628 101 
4-12 2.35 | 10.47 | 1.22 | 1496 926 622 | 3832 | 3744 116 830 678 137 
4-17 2.35 | 10.54 | 1.21 | 1496 964 490 | 3832 | 3450 172 830 685 118 
4-22 2.35 | 10.55 | 1.24 | 1496 896 568 | 3832 | 3906 146 830 714 133 
4-27 12.35 | 10.85 | 1.35 | 1496 818 511 | 3832 | 3534 146 830 736 108 
5- 12.35 | 10.27 | 1.39 | 1496 893 620 | 3832 | 3636 157 830 685 136 

















* See footnotes to Table 257, 
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TABLE 259 Billy 


95 months 


PositIvE MINERALS IN INTAKE, Urine, Frecrs 
Values are averages per day 

















CALCIUM MAGNESIUM SODIUM POTASSIUM 

Date 
Intake) Urine | Feces |Intake Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
11-4 767 | 100 685 266 aod. 202 2176 | 1764 67 2440 | 2112 436 
11-9 767 | 122 479 266 i2 123 2176 | 2018 47 2440 | 1760 349 
11-14 767 98 618 266 67 168 2176 | 1948 81 2440 | 1780 443 
11-19 767 89 620 266 70 166 2176 | 2016 66 2440 | 1914 416 
11-24 767 92 667 266 48 180 2176 | 1892 47 2440 | 1875 376 
11-29 TOLal0 aes 579 266 7 163 2176 | 1931 67 2440 | 1720 366 
12-4 1259 90 1050 315 62 224 2445 | 2466 68 3013 | 2180 440 
12-9 1259 92 1010 315 7 210 2445 | 2125 50 3013 | 2246 429 


12-14 1259 84 1097 | 315 72 227 | 2445 | 2148 56 3013 | 2340 492 
12-19 1259 98 967 | 315 78 197 | 2445 | 2239 73 3013 | 2280 457 
12-24 1259 94 1037 | 315 94 197 | 2445 | 2292 62 3013 | 2360 433 
12-29 1259 | 106 1089 | 315 114 228 | 2445 | 2511 | 241 3013 | 2290 604 


1-8 1259 69 1053 | 315 73 215 |.2445 | 1983 | 171 3013 | 1980 683 
1-13 1259 87 1183 | 315 73 236 | 2445 | 2241 | 138 3013 | 2260 577 
1-18 1259 | 104 1054 | 315 91 203 | 2445 | 2194 | 105 3013 | 2120 480 
1-23 1259 | 113 1109 | 315 98 209 } 2445 | 2267 | 113 3013 | 2348 497 
1-28 1259 | 111 1063 | 315 83 201. | 2445 | 2410 79 3013 | 2320 454 


2-2 1259 92 1036 | 315 78 199 | 2445 | 2217 35 3013 | 2306 409 
2-7 1259 88 1079 | 315 86 209 | 2445 | 2311 65 3013 | 2386 499 
2-12 1259 84 1055 | 315 86 205 | 2445 | 2324 77 3013 | 2225 441 
2-17 1259 89 1031 | 315 87 204 | 2445 | 2127 75 3013 | 2310 426 
2-22 1259 vi 1024 | 315 86 202 | 2445 | 2250 | 118 3013 | 2129 465 


2-27 1259 itd 956 | 315 rh 180 | 2445 | 2236 53 3013 | 2232 415 
3-3 1317 81 1085 | 385 106 238 | 2814 | 2741 93 3358 | 2455 446 
3-8 1317 79 1045 | 385 91 232 | 2814 | 2608 | 102 3358 | 2549 411 
3-13 1317 72 1073 | 385 92 243 | 2814 | 2356 30 3358 | 2492 350 
3-18 1324 66 1075 | 331 90 197 | 2438 | 2224 72 3249 | 2471 430 








3-23 1267 78 1006 | 331 90 198 | 2438 | 2288 65 3249 | 2306 390 
3-28 1267 81 988 | 331 88 181 | 2438 | 2306 26 3249 | 2224 349 
4-2 1267 78 978 | 331 83 185 | 2438 | 2234 42 3249 | 2486 386 
4-7 1267 80 1012 | 331 82 198 | 2438 | 2277 86 3249 | 2357 434 
4-12 1267 86 1071 | 331 95 204 | 2438 | 2290 52 3249 | 2475 430 





4-17 1267 94 1033 | 331 95 189 | 2438 | 2108 63 3249 | 2438 419 








4-22 1267 | 107 1005 | 331 ff 193 | 2438 | 2287 | 107 3249 | 2387 426 
4-27 1267 72 1027 | 331 66 214 | 2438 | 2009 | 132 3249, | 2399 556 
5-2 1267 Fal 1087 | 331 68 215 | 2438 | 2196 | 167 3249 | 2226 554 




















* See footnotes to Table 257. 
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TABLE 260 Billy 
96 months 
CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 
: HEMICELLULOSE 
LIGNIN CELLULOSE 
Date INTAKE 

Intake Feces Intake Feces Total Stable be. 
1129 1.33 1.03 2.32 0.70 2.47 1.89 0.68 
11-14 1.33 1.35 2.32 0.84 2.47 1.89 0.86 
11-19 1.29 1.45 2.27 0.69 2.28 1.68 0.64 
11-29 1.29 1.34 2.27 0.75 2.28 1.68 0.85 
12-4 fess 1.15 2.32 0.85 2.47 1.89 1.00 
12-9 1.33 1.22 2.32 0.67 2 AT 1.89 0.85 
12-14 {733 1.32 2.32 0.66 2.47 1.89 0.88 
12-19 baer 1.56 2 32 0.87 2.47 1.89 0.73 
12-24 1.33 1.03 2.32 0.84 2.47 1.89 0.63 
12-29 133 1.40 2.32 1.36 2.47 1.89 1.05 
1-8 1233 1770 2.32 1.52 2.47 1.89 1.27 
1-13 7235 2.02 2.32 1.23 2.47 1.89 1.30 
1-18 1.29 1.68 2.27 1.16 2.28 1.68 1.27 
1-23 1.33 1.76 2.32 1.20 2.47 1.89 1.24 
1-28 1233 1.52 2.32 0.63 2.47 1.89 0.93 
2-2 1.33 1.18 2.32 0.80 2.47 1.89 0.91 
D7 1.33 1.80 2.32 1.15 2.47 1.89 1.18 
9-12 1235 1.32 2.32 0.75 2.47 1.89 1.00 
9-17 1.33 1.35 2.32 0.95 2.47 1.89 1.02 
2-22 eas 1.85 2.32 1.46 2.47 1.89 1.28 

2-27 1.33 1.27 2.32 0.91 2.47 1.89 
3-3 1.46 | 1.88 | 2.61 | 1.41 | 2.61 | 1.98 137 
3-8 1.46 aya 2.61 P3t 2.61 1.98 1.14 
8:13 1.46 1.20 2.61 0.70 2.61 1.98 0.81 
3-18 PEE 1.17 7 32 O40 2.47 1.89 0.92 

3-23 1733 1.74 2.32 1c1t 2.47 1 

3-28 1.36 1.81 2.37 0.95 2.65 aie hae 
4-2 1.33 1.50 2.32 1.17 2.47 1.89 0.83 
4-7 138 1.32 2.32 0.96 2.47 1.89 0.86 
a2 1.33 2.30 2.32 1.36 2.47 1.89 1.52 
2 [238 2.10 2.32 1.06 2.47 1.89 1.40 

4-27 lacs 1.64 2.32 0.76 2.47 1.89 
: 0.80 
5-2 138 1.82 2.32 Tet 2.47 1.89 1.29 





* See case history, page 810, 




















BILLY S81 
TABLE 261 Billy 
100 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 

Total = - | Creatinine ae Uric 
Date nitrogen Urea Ammonia Bet eutice Creatinine Reid 
3-28 9.22 8.478 0.282 0.290 0.208 0.099 
3-29 9.26 8.412 0.268 0.316 0.216 0.122 
3-30 10.02 9.006 0.294 0.394 0.238 0.124 
3-31 10.29 9.377 0.343 0.385 0.205 0.124 
4-1 11.08 10.521 0.379 0.425 0.233 0.112 
4-2 9.79 8.548 0.372 0.347 0.225 0.137 
4-3 10.38 9.485 0.315 0.386 0.208 0.150 
4-4 10.63 9.550 0.270 0.362 0.214 0.148 
4-5 10.56 9.690 0.270 0.404 0.231 Oh aout 
4-6 9.70 9.195 0.285 0.376 0.235 0.139 
4-7 11265 9.612 0.308 Oo321 0.210 0.149 
4-8 8.86 8.080 0.260 0.289 0.210 0.134 
4-9 10.07 9.247 0.253 0.320 0.223 0.134 
4-10 7.26 6.549 0.151 0.269 0.170 0.114 
4-11 12.38 10.695 0.325 0.449 0.273 0.168 
4-12 10.46 9.432 0.248 0.381 07251 0.147 
4-13 10.46 9.330 0.330 0.396 0.229 0.143 
4-14 10.25 9.295 0.305 0.381 0.233 0.135 
4-15 10.40 9.355 0.265 0.361 0.231 0.147 
4-16 10.76 9.733 0.323 0.395 0.228 0.145 
4-17 10.91 9.469 0.291 0.436 0.255 0.149 
4-18 10.79 9.862 0.290 0.374 0.253 0.141 
4-19 10.70 9.774 0.300 02377 0.238 0.152 
4-20 9.88 9.041 0.261 0.315 0.236 0.136 
4-21 10.40 9.474 0.316 0.315 0.231 0.140 
4-22 7.89 7.252 0.208 0.247 0.168 0.116 
4-23 aoe 10.740 0.367 0.430 0.313 0.144 
4-24 11497 10.830 0.204 0.416 0.314 0.170 
4-25 10,25 9.088 0.382 0.347 0.266 0.147 
4-26 10.87 9.700 0.519 0.333 0.268 0.137 
4-27 licis 10.259 0.475 0.352 0.255 0.143 
4-28 11.16 9.862 0.426 0.373 ey a 0.162 
4-29 10.79 9.510 0.336 0.383 0.242 0.161 
4-30 10.04 9.351 0.383 0.391 0.257 0.118 
5-1 10.51 9.468 0.398 0.354 0.244 0.074 
5-2 10.22 0.340 0.333 0.257 0.167 
5-3 10.32 9.613 0.367 0.351 0.244 0.162 
5-4 10.87 9.626 0.348 0.343 0.232 0.157 
5-5 9.80 9.047 0.319 0.330 0.251 0.152 
5-6 10.16 9.194 0.358 0.306 0.232 0.125 
0.152 

5-7 10.17 8.805 0.365 0.320 0.232 ; 
5-8 9.67 8.653 0.265 0.299 0.285 ee 
5-9 9.53 8.568 0.216 0.291 0.272 oer 

5-10 11.45 10.284 0.288 0.395 0.279 ; 





























The age given is the initial age at start of study. 
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TABLE 262 Billy 
95 months 


Iron IN INTAKE, URINE AND FECES 
Values are averages per day 





















































Date /|Intake) Urine! Feces Date |Intake} Urine | Feces Date /|Intake} Urine | Feces 

mo.-day | mg. mg. mg. mo.-day | mg. mg. mg. mo.-day | mg. mg. mg. 
11-4 82197) O17 7.95 1-8 8.43 | 0.27 7.91 3-8 9.44 | 0.24 6.75 
11-9 8.19 | 0.14 4.23 1-13 8.43 | 0.12 7.38 3-13 9.44 | 0.46 5.38 
11-14 8.19 | 0.03 5.96 3 1-18 8.43 | 0.15 6.57 3-18 8.46 | 0.38 5.80 
11-19 8.19 | 0.12 5.40 1-23 8.43 | 0.10 6.57 3-23 8.46 | 0.46 4220 
11-24 8.19 | 0.16 6.90 1-28 3.43 | :0,21 5.46 3-28 8.46 | 0.47 6.10 
11-29 8.19: | 0.22 6.34 2-2 8.43 | 0.08 4.80 4-2 8.46 | 0.18 (er 73 
12-4 8.43 | 0.10 6.52 2-7 8.46 | 0.04 7.38 4-7 8.46 | 0.04 5.40 
12-9 8.43 | 0.11 5.56 2-12 8.46 | 0.10 5.37 4-12 8.46 | 0.00 9.28 
12-14 8.43 | 0.02 6.04 2-17 8.46 | 0.15 6.72 4-17 8.46 | 0.16 7.80 
12-19 8.43 | 0.24 5.91 2-22 8.46 | 0.04 7.46 4-22 8.46 | 0.08 7.29 
12-24 8.43 | 0.22 4.95 2-27 8.46 | 0.13 5.13 4-27 8.46 | 0.07 Barr 
12-29 8.43 | 0.08 7.04 3-3 9.44 | 0.08 9.18 5-2 8.46 | 0.08 8.12 
§$§ 

















The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
§§§ See case history, page 810 for explanation for missing period. 


TABLE 263 Billy 


101 months 


TEMPERATURE AND PULSE 


——— 




















Temper- Temper- Dy - 
Date prare Pulse Date agate Pulse Date nies Pulse 
4-7 98.6 74 4-20 98 .2 Ta 5-2 99 .4 84 
4-8 98 .2 72 4-21 97.8 67 5-3 98 .4 78 
4-9 98 0 74 4-22 98 .2 YP. 5-4. 99.0 92 
4-10 98 .6 74. 4-23 98 .2 y fp. 5-5 98 .6 88 
a: Ae a oa vate 98 .4 80 5-6 99 .4 84 
- ; -25 100 .4 10 - 

3 ae re 8 5-7 98 .6 83 
4-14 98 .2 76 4-26 100.2 100 5-8 98.6 

4-15 | 98.0 67 || 4-27 | 99.1 82 || 5-9 99.2 8 
4-16 98 . I 78 4-28 99.0 88 5-10 98.8 92 
4-17 98.6 68 4-29 99 .4 88 5-11 100.0 92 
4-18 98 .4 1% 4-30 99.0 78 5-12 99.4 SO 
4-19 98 .6 72 5-1 99.2 100 5-13 100.4 88 
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BILLY 
Figure 373. Roentgenograms of teeth, age 97 months. 
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BILLY 
Figure 374. Dental examination, age 97 months. 
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BILLY- 


Figure 375, Actual size reproduction of roentgenogram of jaws. 
Chronological age 97 months. 


BILLY Ban 





BILLY 
FigurE 376. Actual size reproduction of roentgenogram of left hand. 
Chronological age 100 months. 
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BILLY 
FIGURE 377. Actual size reproduction of roentgenogram of left 
Chronological age 100 months. 


elbow. 
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BILLY 


Figure 378. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 100 months. 
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BV EIL NYS 
Actual size reproduction of roentgenogram 
Chronological age 100 months, 


FIGURE 379. r lef 
of left shoulder. 





BILLY 


Figure 380. Actual size reproduction of roentgenogram of left hip. 
Chronological age 100 months, 
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BILLY 


Actual size reproduction of roentgenogram of left 
Chronological age 100 months. 


FIGURE 381. 
chee, 
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BILLY 
FicuRE 382. Actual size reproduction of roentgenogram of left 
Chronological age 100 months. 


knee. 





BILLY 


\ctual size reproduction of roentgenogram of left foot 
Chronological age 100 months. 


FIGURE 383. 





BILLY 


384. Actual size reproduction of roentgenogram 


FIGURE 3! of left foot. 
Chronological age 100 months. 
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FicureE 385. BILLY, age 98 months. 
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BILLY 
Fiaure 386, Dental examination, age 102 months. 


BILLY 
Figure 387. Actual size reproduction of roentgenogram of left hand. 
Chronological age 116 months. 
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BILLY 


Actual size reproduction of roentgenogram of le 
Chronological age 116 months. 


FIGURE 388. ft elbow. 
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BILLY 


Figure 389, Actual size reproduction of roentgenogram of left elbow 
Chronological age 116 months. 
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BILLY 
FiGuRE 390. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 116 months. 





BILLY 


FicurE 391. Actual size reproduction of roentgenogram of left hip. 
Chronological age 116 months. 
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: BILLY 
‘IGURE 392. Actual size repr 
URE 392. Actual size reproduction of roentgenogram of left knee 
Chronological age 116 months. 
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BILLY 


Figure 393. Actual size reproduction of roentgenogram of left knee. 
Chronological age 116 months. 


BILLY 


94, Actual size reproduction of roentgenogram of left foot. 
Chronological age 116 months. 








BILLY 


FiGURE 395. Actual size reproduction of roentgenogram of left foot, 
Chronological age 116 months, 
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ROENTGENOGRAMS OF PROGRESS OF BAR 


10-30 








70 minutes 


> £ 









100 minutes 


Dj 


10 minutes 40 minutes 


130 minut 


Figure 396. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of water. 
The meal was at body temperature when ingested and the first film was 

BILLY exposed about ten minutes later. 

Age, 110 months 





Yims, 








« 
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10 minutes 40 minutes 70 minutes 100 minutes 130 minutes 


FIGURE 397. Progress of meal consisting of 2 ounces of barium sulfate, 3 ounces of water and 

1 ounce of corn syrup (approximately 30 per cent glucose, 61 per cent 
BILLY carbohydrate). The meal was at body temperature when ingested and 
Age, 110 months _ the first film was exposed about ten minutes later. 


— - 





10 minutes 40 minutes 70 minutes 100 minutes 130 minute 
FIGURE 398. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 
ere it Sasktel milk (3.5 per cent fat). The meal was at body tempera- 
iL ure when ingested and the first film was exposed abou : i 

é ‘ as > § é it I 2S 

Age, 110 months later, re 


BILLY 


ALS THROUGH GASTROINTESTINAL TRACT 






. 


) minutes 24 hours 48 hours 





Bi 


) minutes 229 minutes 24 hours 48 hours 





14 hours 48 hours 
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RoOENTGENOGRAMS OF PROGRESS OF Ba 







sa wed £ oe, ’ age al 





aN “a” 4 . . 
10 minutes 45 minutes 100 minutes 145 minutes 220 min 


FiagureE 399. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of crean 
(20 per cent fat). The meal was at body temperature when ingested anc 

BILLY the first film was exposed about ten minutes later. 

Age, 110 months 





3 


10 minutes 35 minutes 75 minutes 120 minutes L8O minut 


Fiaure 400. Progress of meal consisting of 40 grams of barium sulfate mixed with 100 grams 

. of raw, ground lean meat, baked twenty to thirty minutes and ingestec 

BILLY with 200 ml. of water. In the 290 gm. of barium, meat and water in: 

Age, 110 months gested (about 50 gm. of water were lost in cooking) the concentrations o! 
fat and protein were approximately 3.5 and 7 per cent, respectively. 





10 minutes 40 minutes 70 minutes 






130 minutes 190 mi 
FicureE 401. Progress of meal consisting of 2 ounces of barium sulfate, 4 ounces of standard 


BILLY pasteurized milk and 0.2-0.3 gm. carmine. The meal was at body 


temperature when ingested and irst. fi 
‘ ‘ and the first film was exposed ; , 
Age, 130 months minutes later. =Peeee ae 
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US THROUGH GASTROINTESTINAL TRACT 






4 hours 48 hours 
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minutes 300 minutes 24 hours 48 hours 72 hours 





4 hours 48 hours 
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2OENTGENOGRAMS OF PROGRESS OF BA 









10 minutes 35 minutes 60 minutes 90 minutes 150 min 


Figure 402. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 

ard pasteurized milk (3.5 per cent fat). The meal was at body tempera- 
BILLY ture when ingested and the first film was exposed about ten minutes 
Age, 130 months later. 
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minutes 45 minutes 75 minutes 130 minutes 190 mir 


Figure 403. Progress of meal consisting of 2 ounces of barium sulfate 


and 4 ounces of evapo- 
rated milk, diluted 1:1 with water. The meal was at body temperature 
BILLY when ingested and the first film was exposed about ten minutes later. 
Age, 130 months 
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see 


10 minutes 120 minutes 180 min 


20 minutes 60 minutes 


FIGURE 404. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of base- 
; exchanged milk. The meal was at body temperature when ingested and 
BILLY the first film was exposed about ten minutes later. 
Age, 130 months 
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nutes 270 minutes 24 hours 48 hours 72 hours 
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iinutes 24 hours 48 hours 72 hours 





irs 48 hours 72 hours 
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FicureE 405. BILLY, age 130 months. 


















































BILLY 861 
TABLE 264 Billy 
142 months 
Foop INTAKE 
Values in grams per day 
DATE DATE DATE 
Food 9-18 Food 9-18 Food 9-18 
to to to 
11-12 11-12 11-12 
Apple 100 | Cheese, American | 20 oranvs juice, eae 
Banana 150 || Corn flakes 30 canned 100 
Beef, lean 100 || Egg, whole 100 || Peanut butter 16 
Bread, white 50 || Gelatin 3 || Peas, quick frozen| 25 
Bread, Graham cracker 36 || Potato 120 
whole wheat 50 || Honey 15 || Salt 2 
Butter 60 Lettuce — 25 || Sugar (average) 22 
Cabbage 25 || Milk, fluid, Tomato juice 60 
Carrot 50 irradiated 500 || Water (average) | 537 
TABLE 265 Billy 


142 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 















































INTAKE AVERAGE DAILY FECES 
HEAT OF 
Recum- 

Date bent |Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY Lax- | Elim- 
* ° ° . 

nik Dry | Total In- . Wet | Dry ation ination 

wt.+ |watert kale Urine | Feces nh wt. Fat | ratet | time§ 

mo.-day] em. gm. gm. gm. Cal. | Cal. | Cal. gm. gm. | gm. hours 
9-18 138 446 | 1838 | 108.6 | 2381 | 88 112.) 12456"). 23.4 |) 258 1.0 36 
9-23 138 451 1752 | 110.6 | 2407 91 115 129.4 | 23.4 3.3 1.0 26 
9-28 138 481 1743 | 118.2 | 2568 85 104 114.01 -21.7 || 3.1 122 14 
10-3 138 454 1785 | 113.4 | 2426 87 118 131264) 239" | "3.0 1.0 13 
10-8 138 470 1 1780 | 114.2 | 2489 | 86 102 96.6 | 20.8 | 3.0 0.8 36 
10-13 138 455 1702 | 113.0 | 2440 | 93 106 02:0: 215.6) 3,1 1.0 28 
10-18 138 514 1689 | 114.3 | 2676 | 93 119 103.8 | 24.5 |) 3.3 1.0 34 
10-23 138 510 1680 | 113.1 | 2660 90 106 120.6 | 22.0} 3.0 1.2 12 
10-28 138 472 1679 | 110.5 | 2478 90 124 138.6 | 26.1 3.3 1.4 12 
11-2 138 453 1664 | 112.8 }| 2438 88 120 116.8 | 24.1 3.4 1.2 12 
11-7 138 479 1657 | 112.2 | 2527 88 121 126.2 | 24.5 2.4 1.2 12 

















The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 

* See Table 248 for actual values and method of smoothing. : 

+ Based on vacuum-dried food and cryochem-dried feces. Corresponding values for alcohol-dried 
food and oven-dried feces are given in Table 597, page 1421. 

+ Drinking water plus water in foods. 


t Average number of defecations per day. . ‘ 
§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods 
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Billy 


TABLE 266 
142 months 


NrrroGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 





























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date = 
Intake | Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces Intake| Urine | Feces 
mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. mg. 


9-18 12.90 | 11.21 | 1.33 | 1474 990 482 | 4423 | 4262 76 1010 770 132 
9-23 12.68 | 11.08 | 1.43 | 1492 927 470 | 4345 | 3960 76 959 764 141 
9-28 13.26 | 10.70 | 1.33 | 1469 854 433 | 4896 | 4350 49 1037 756 124 
10-3 13.75 | 11.28 | 1.52 | 1525 945 480 | 4332 | 4108 64 991 798 132 


28 | 1466 935 440 | 4161 | 4248 52 1058 776 124 
.28 | 1529 909 432 | 4290 | 4385 31 894 792 122 
1529 908 478 | 4491 | 4050 40 1032 806 140 
-41 | 1531 928 467 | 4434 | 4453 58 1084 741 122 


10-8 Ase Uy || al ie BT 
10-13 13.39 | 11.24 
10-18 13.26 | 11.40 
10-23 13.66 | 10.79 


en 
_ 
us 


10-28 13.35 | 10.80 | 1.66 | 1450 913 498 | 4295 | 4166 66 950 760 152 
11-2 13.47 | 11.18 | 1.51 | 1487 904 498 | 4446 | 4059 56 970 783 146 
11-7 13.21 | 10.72 | 1.42 | 1559 886 398 | 4335 | 4134 72 1009 747 134 























-TABLE 267 Billy 
142 months 


PositrivE MINERALS IN INTAKE, URINE, FECES 


Values are averages per day 








CALCIUM MAGNESIUM SODIUM POTASSIUM 









































Date 
Intake] Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day mg. meg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
aes 933 74 742 297 86 194 | 3048 | 2760 87 3491 | 3014 365 
9-23 966 118 751 312 96 191 | 2982 | 2593 78 3405 | 2620 410 
eg 919 76 674 290 34 171 | 3069 | 2747 48 3411 | 2773 355 
10-3 949 82 744 318 99 195 | 3059 | 2714 54 3487 | 2725 370 
912 88 688 295 94 175 | 2966 | 2786 40 3487 | 2812 294 
10-13 945 64 646 318 100 164 | 3068 | 2849 22 3503 | 2820 279 
ies 938 58 715 307 98 187 | 3018 | 2670 29 3501 | 2871 328 
10-23 949 68 (Ae 306 110 198 }| 2990 | 2868 67 3528 | 3097 354 
ob 937 61 752 294 98 207 | 3024 | 2762 82 3465 | 2871 395 
11-2 966 70 740 297 102 195 | 2996 | 2646 63 3512 | 3016 356 
11-7 1000 57 657 309 103 164 | 2925 | 2721 73 3567 | 2762 347 
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TABLE 268 Billy 
142 months 


COMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 






























































LIGNIN CELLULOSE HEMICELLULOSE 
Date INTAKE 
: : F 
Intake | Feces | Intake | Feces Patalopesiabla eces 
9-18 0.93 2.88 0.91 p> 1.65 0 
9-23 tS 172:88-4° 6.83 ||) 2. 1.65 0:74 
9-28 0.96 2.88 0.68 2e 1.65 0.58 
10-3 20 2.88 Wer al ae 1-65 0.70 
10-8 saa, 2.88 0.61 2: teecsy 0.60 
10-13 1.36 PA dehe! 0.43 DA 1565 0.75 
10-18 1.62 2.88 Qe51 ye 1.65 0.94 
10-23 hee he, 2.88 0.89 2 eG 0.65 
10-28 te Oz 2.88 0.90 2. 15, 0.63 
11-2 L260 2.88 0.79 yp 1.65 0.64 
11-7 1.44 2.88 P02 nde 1.65 0.68 
TABLE 269 Billy 
142 months 
Fat PARTITION OF FECES 
Values in grams per day 
; Free 
Unsaponi- Neutral 
Date fatty Soap 
fiable fat pala 
9-18 (ig foul 0.46 0.24 Ih ates 
9-23 0.86 0.26 0.28 1.86 
9-28 0.76 0222 0.28 1.89 
10-3 0.87 0.24 0.29 ib yy 
10-8 0.64 0.48 0.28 ib tare 
10-13 0.79 0.24 0.25 1.83 
10-18 0.94 0.26 0.29 1.80 
10-23 0.68 0.44 0.29 1.60 
10-28 0.93 0.39 0132 1.66 
11-2 0.95 0.24 Ovo 1.92 
11-7 0.88 0.35 0.29 0.85 





The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


TABLE 270 





Billy 






































142 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 
: Urine Total ; - | Creatinine ee Uric 
Date volume | nitrogen Urea Ammonia +Creatine Creatinine acid 
9-18 | 695 | 10.626 9.205 | 0.285 0.342 0.331 0.152 
9-19 735 11.820 10.376 0.294 0.376 0.327 0.122 
9-20 818 | 11.614 10.145 0.335 0.405 0.318 0.181 
9-21 960 11.136 9.778 0.302 0.370 0.315 0.182 
9-22 628 10.586 9.176 0.314 0.344 0.305 0.166 
9-23 695 11.906 8.708 0.322 0.400 0.329 0.155 
9-24 655 11.436 10.000 0.310 0.372 0.324 0.150 
9-25 653 10.882 8.091 0.369 0.402 0.305 0.169 
9-26 595 10.388 9.029 0.321 0.336 0.308 0.164 
9-27 615 10.942 9.495 0.535 0.354 0.348 0.162 
9-28 700 11.140 9.672 0.408 0.327 0.298 0.200 
9-29 | 1050 11.190 9.143 0.568 0.396 0.347 0.147 
9-30 950 10.747 9.082 0.422 0.348 0.319 0.133 
10-1 1040 | 10.218 8.471 0.707 0.332 0.301 0.136 
10-2 775 10.182 8.553 0.427 0.372 0.324 0.134 
lost 
10-4 686 11.038 9.628 0.382 0.370 0.320 0.128 
10-5 623 11.467 9.994 0.386 0.363 0.306 0.156 
10-6 695 11.370 9.815 0.395 0.356 0.310 0.137 
10-7 1000 | 11.124 9.590 0.446 0.377 0.334 0.142 
10-8 650 10.100 8.637 0.413 0.348 0.308 0.141 
10-9 578 10.725 9.533 0.378 0.360 0.319 0.149 
10-10 775 11.564 10.017 0.413 0.370 0.324 0.149 
10-11 910 11.496 10.069 0.323 0.374 0.323 0.147 
10512) 1115 11.508 | 10.142 0.316 0.397 0.326 0.158 
10-13 | 1120 11.900 10.434 0.346 0.384 0.331 0.152 
10-14 720 | 11.364 9.984 0.286 0.363 0.308 0.138 
10-15 645 11.012 9.568 0.312 0.368 0.305 0.143 
10-16 | 1070 10.933 9.245 0.362 0.339 0.332 0.137 
10-17 | 1020 11.158 9.733 0.361 0.353 0.309 0.160 
10-18 930 10.872 9.482 0.382 0.331 0.275 0.153 
10-19 840 | 12.023 10.727 0.372 0.346 0.332 0.163 
10-20 820 11.253 9.827 0.315 0.366 0.307 0.152 
10-21 | 1085 11.662 10.360 0.308 0.373 0.327 0.147 
10-22 810 10.692 9.112 0.304 0.336 0.336 0.159 
10-23 805 10.242 8.751 0.289 0.338 0.304 0.144 
10-24 960 10.722 9.485 0.271 0.362 0.324 0.165 
10-25 | 1060 10.626 9.375 0.310 0.328 0.280 0.154 
10-26 940 11.136 9.696 0.312 0.384 0.313 0.142 
: 930 10.988 9.624 0.288 0.368 0.310 0.151 
10-28 658 11.081 9.628 0.312 0.386 

10-29 | 623 | 10.596 9.218 | 0.382 0.342 01330 01149 
10-30 870 10.452 8.935 0.415 0.354 0.309 0.149 
10-31 900 | 10.810 9.391 0.473 0.370 0.3388 | 0.145 
11-1 1110 | 10.931 9.399 0.345 0.401 0.311 0.159 
11-2 1000 | 11.501 | 10.145 | 0.355 0.382 0.332 | 0.151 
li3 805 11.640 10.006 0.354 0.408 0.354 0.145 
11-4 860 | 11.348 9.772 0.337 0.412 0.343 133 
M1-5 920 10.850 9.270 0.282 0.355 0.318 ee 
-6 755 10.678 9.220 0.320 0.361 0.318 0.148 
11-7 900 10.743 9.42 ae = 
11-8 735 | 10.514 8-990 01390 Wee Hos abt 
11-9 750 | 10.484 9.478 | 0.173 0.310 01304 | orase 
11-10 | 968 | 10.829 9.467 | 0. Sr 
; 168 a: 313 0.348 0.33 58 
1120) 667 10.776 9.606 0.284 0.408 0 ; pak 





The age given is the initial age at start of study. U 








rine volumes are in milliliters. 





.336 
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Billy 


142 months 


VoLUME, WEIGHT AND SULFUR PartiTION or URINE 
Values are averages per day 















































Date ene Specific ee Dry SULFUR PARTITION 
gravity | weight | weight Inorganic} Ethereal) Neutral 

mo.-day ml. gm. gm. mg. mg. mg. 

9-18 t+ 767 1.034 793 45.9 — — — 
9-23 t+ 643 elses 664 45.3 — — — 
9-28 + 903 12025 926 44.5 659 50 47 
10-3 + LoL 1.025 770 45.2 690 40 68 
10-8 806 1.028 829 44.8 684 42 50 
10-137 915 1.023 936 47.7 678 46 68 
10-18 + 897 15023 918 48.1 705 42 59 
10-237 939 1.026 963 46.6 646 35 60 
10-28 + 832 1.029 856 45.4 660 44 56 
11-2 868 1.025 890 46.0 680 43 60 
11-77 804 1025 824 45.8 — — — 
11-7f — — — — 626 40 49 
11-8t - = = = 663 46 = 
11-9t = =. = _ 634 40 114 
Tone — = “ 636 46 66 
LAT: —— — — — 711 41 66 
* Cryochem dried. 

+ Determined upon five-day composites and corrected for precipitate solubility. 

ft Determined upon daily urine collections and corrected for precipitate solubility. 

TABLE 272 Billy 


142 months 


SALIVA CULTURE ESTIMATION OF CARIES ACTIVITY 











Date 








QUANTITATIVE* 
QUALITATIVE 
ear Cocci Yeast 
colonies per ml. of saliva 

800 0 0 = 
63 ,000 0 0 ar 
2,500 0 1200 + 
4 ,040 0 400 + 
100 ,000 0 120 ar 














COLOR REACTION TEST T 





hours after preparation 








Nnoooco 





ron k oO 








72 96 
1 4 
1 4 
3 4 
3 3 
4 1 











* 0.2 ml. saliva to tomato agar plate. 
+ 1.0 ml. saliva in acid glucose broth. 
{0.2 ml. saliva into melted beef agar. 
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TABLE 273 Billy 
142 months 


TITRABLE ACIDITY AND ORGANIC ACID IN URINE 
Values in milliequivalents per day 














‘ Total : Total 

Titrable ; Titrable z 

Date | acidity | 7 | organic || Date | acidity | 7% | ovgame 
9-18 18.2 6.61 30.6 10-16 PAY. Once 29.4 
9-19 23.4 6.03 Sond 10-17 13.6 6.79 32.4 
9-20 27.9 5.90 28-2 10-18 1937 6.38 31.4 
9-21 18.6 6.40 27.8 10-19 eo 6.48 30.0 
9-22 24.6 6.14 SUne 10-20 Lao 6.68 Sth 
9-23 25.8 6.11 31.4 10-21 1857 6.41 28.6 
9-24 Ibsh 7 6.43 29.5 10-22 CLG 6.63 30.4 
9-25 2252 6.20 29.8 10-23 16.2 6.53 26.9 
9-26 21.0 Gal 26.4 10-24 16.8 6.50 30.1 
9-27 1 6.99 31.3 10-25 18.6 6.39 25.0 
9-28 18.9 6.58 30.9 10-26 10.2 6.67 2520 
9-29 7a0 tad 32.2 10-27 10.5 6.74 3132 

9-30 10.4 6.90 31.8 
10-1 6.6 7.80 29.4 10-28 19.4 6.30 30.0 
10-2 2.9 7.40 29.5 10-29 19.0 6.23 Pat fer 
10-3 — — — 10-30 1953 6.44 29.2 
10-31 10.4 6.76 31.0 
10-4 Vale iedies 29.0 

10-5 18.4 6.58 26.0 11-1 8.8 6.71 o2a2 
10-6 15.0 6.59 oie 11-2 19.9 6.24 29.0 
10-7 14 6.76 29.3 11-3 13.8 6.70 32-6 
10-8 Ae 7.20 SPA 11-4 21.4 6.30 28.3 
10-9 18.3 Dee 2 29.8 11-5 9.0 baie 28 .2 
10-10 16.4 6.62 SPA oe 11-6 14.9 6.44 29.8 
10-11 25.8 6.07 30.0 11-7 NSIS 6.57 31.6 
10-12 19.2 6.58 28 .4 11-8 18.6 6.20 SH koe 
10-13 21.4 6.42 2058 11-9 18.6 6.30 Sh 2. 
10-14 16.4 6.58 32.6 11-10 TSiee 6.59 29.1 
10-15 19.5 6.45 27.9 11-11 PAT te 5.98 28.6 





BILLY 
Figur 406. Dental examination, age 143 months, 
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TABLE 274 Billy 
142 months 


Copper, Zinc MANGANESE IN INTAKE, URINE, FEcES 
Values are averages per day 

















COPPER* ZINC* MANGANESE 
Intake Urine Feces Intake Urine Feces Intaket | Urine* Fecest 
mg mg mg mg mg. mg mg mg mg 
4.60 0.17 Lod, 14.76 0.38 9.13 2.04 0.004 1.91 
4.13 0.15 2.05 16.62 0.38 12.86 1.95 0.018 | 2.51 
5.59 0.17 1.91 16.28 0.43 10.10 2.23 0.092 1.90 
4.79 0.19 2.10 16.38 0.25 13.76 2.05 0.008 2.15 
4.81 0.17 2.26 15.16 0.43 13.33 2.27 0.005 1.82 
PBs _— 1.30 17.18 —_ 7.56 2.18 — 1.82 
6.15 0.19 2.16 15.79 0.50 12.06 2.41 0.003 2.00 
6.50 0.34 2.42 17.25 0.29 13.60 2.30 0.004 2.16 
5.31 0.23 1.65 16.28 0.32 10.82 2.36 0.019 2.34 
5.29 0.26 2.28 18.35 0.48 12.54 2.06 0.002 2.48 
5.00 0.21 1.24 15.20 0.34 8.77 2.16 0.003 2.06 

















The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italic figures were omitted from calculations of averages given in Volume 

* Determined polarographically. 

+ Determined chemically. 


TABLE 275 Billy 
142 months 


NICKEL IN INTAKE, URINE, FEcEs* 
Values are averages per day 








Date Intake Urine Feces Date Intake Urine Feces 














mo.-day mg. mg. meg. mo.-day meg. mg. mg. 


9-18 1.183 0.005 = 10-18 1.524 0.000 0.572 
9-23 0.899 0.004 0.429 10-23 1.632 0.004 0.675 
9-28 0.963 0.009 0.404 10-28 0.980 0.000 — 





10-3 1.035 0.004 0.400 
10-8 1.438 0.000 0.394 11-2 0.873 0.000 0.586 
10-13 0.527 — a 11-7 1.165 0.000 — 




















The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italic figures were omitted from calculations of averages given in Volume 
* Determined polarographically. 
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Billy 


TABLE 275A 
142 months 


CARBON IN INTAKE, URINE, FECES 
Values in grams per day 


















































Date Intake Urine | Feces Date Intake Urine Feces 
9-18 | 215.2 7.6 | 10.4 10-18 | 215.2 So7iab e10e9 
9-23 Zlbie2 8.6 10.7 10-23 2Zil5=2 8.1 10.0 
9-28 PAWS 8.3 9.5 10-28 212 Son LS 
10-3 215.2 8.0, 10.4 
10-8 VA tae 8.0 ers 11-2 PA ay 8.4 10.8 
10-13 lite 8.7 O25 1=7 PAL Wa Sed gy has: 
TABLE 276 _ Billy 


142 months 


Iron, MANGANESE, Copper, ALUMINUM, LEAD, TIN 
IN INTAKE, FEcES* 
Values in milligrams per day 



































. IRON MANGANESE COPPER 
ate 

Intake Feces Intake Feces Intake Feces 
9-18 11.24 9.75 2.04 1.96 2.79 Pg: 
9-23 10.59 8.45 1.87 Ak 7 PePy 1.85 
9-28 10.11 12.86 Vi 49: ic 4.39 1.66 
10-3 12.84 9.66 2.03 Pil 3.80 Ph KO. 
10-8 14.35 8.19 PP OAR 1.50 SON, Z2P'G 
10-13 11.80 9.16 2.16 1.66 3.65 2.26 
10-18 12.49 9.31 eas) Te Si 6.26 2.50 
10-23 12.79 9.36 2°22 1.64 4.29 2.68 
10-28 11.36 8.44 Des Lis 4.75 2.99 
HS, 10.57 10.20 180 1.78 2.53 2.59 
i= 9.34 {steve LES ea 2 Oil 2S 

ALUMINUM LEAD TIN 

9-18 4.55 2488 0.58 0223 ess 1.00 
9-23 3.95 2.62 0.56 0.26 1852 122 
9-28 3.00 DPM Oe52 0.29 ao 1224. 
10-3 3.53 34 Til 0.52 OAR: See 2.00 
10-8 2.58 170 0.62 Os22 1.54 167 
10-13 2513 1.66 0.45 0.16 0.92 Deas 
10-18 3.66 2.43 0.67 0.20 erate 0.83 
10-23 2.86 2334 0.62 0.20 Ure 0.53 
10-28 Sela 2.59 0.52 0.24 0.70 0.64 
iy 3.40 2.55 0.66 0.21 0.75 0.49 
ilar 2.29 2.62 0-52 0.30 Ueno 0.46 











* . F 
Determined spectrographically by the method of Brody, James K. and Ewing, D. T. Spectro- 


graphic determination i i ong 
17: 627, 1945. of some metallic elements in food and feces. Indus. Engin. Chem. (Anal. Ed.) 
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Figure 407. Actual size reproduction of roentgenogram of left hand. 
Chronological age 142 months. 


‘ 


Q 





FIGURE 
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BILLY 


408. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 142 months. 
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BILLY 


Fiaure 409. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 142 months. 
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BILLY 


FIGURE 


410. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 142 months. 








BILLY 


Figure 411. Actual size reproduction of roentgenogram of left hip 
Chronological age 142 months, 
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BILLY 


9 siae ayy * : P 
12. Ac tual size reproduction of roentgenogram of left knee 
Chronological age 142 months. 


FIGURE 4 
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BILLY 


Figure 413. Actual size reproduction of roentgenogram of left knee. 
Chronological age 142 months. 





BILLY 


Actual size reproduction of roentgenog! 
Chronological age 142 months. 


am 





BILLY 


Fiaure 415. Actual size reproduction of roentgenogram of left foot 
Chronological age 142 months. 





BOBBY 


Bobby’s father and mother were born in Michigan and both 
parents finished high school. The father was a mechanic in an 
automobile factory; the mother worked in an office until her 
marriage. The first five years of their marriage were happy but 
when Bobby was three years old the father was placed in a hos- 
pital because of encephalitis. Two years later, when Bobby was 
62 months old, he was placed in the care of the Village so that 
the mother might work. 


Medical History 


Bobby was a full-term baby weighing 7 pounds. He was bottle- 
fed and walked alone at 11 months. He had mumps when three 
years old; whooping cough and measles when four. 

Pediatric examination when Bobby was first seen at the Vil- 
lage was entirely negative. Schick, Mantoux and Wassermann 
tests were negative. A month later a tonsillectomy was advised. 
It was done about four weeks later and recovery was uneventful. 

Bobby was 66 months old when he joined the group in the 
experimental cottage. October 25 a temper tantrum resulted in 
the loss of a fecal sample. November 18 he was isolated and kept 
in bed because of a skin rash and diarrhea. For three days he was 
kept on a liquid diet. On November 20 the pediatrician noted: 
‘Recent G.I. upset with loose, light-colored stools. Fleeting toxic 
rash on face and trunk for 24 hours.” 

December 10 Bobby had a slight head cold with a mild cough. 
His chest showed a few coarse rales and he had a slight nasal 
discharge. The cold did not develop sufficiently to warrant medi- 
cation. February 6 and 7 Bobby vomited, spontaneously and for 
no discernible reason. He had a severe cold March 15-19 and was 
isolated, in bed. March 16 he was given 5 grains of Empirin every 
two hours. On the following three days he was given cocillana 
syrup. Recovery was complete by March 22. 


Psychological 


Bobby was tested first when 68 months old. On the Stanford- 
Binet test his M.A. was 64 months, I.Q. 94; on the Arthur Point 
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Scale his M.A. was 77 months, I.Q. 113; and on the Goodenough 
test, M.A., 60 months. 


Bobby was the only one of the experimental children who 
seemed to be markedly in-going. He was quiet, shy, refused to 
respond at first, gave a nervous smile at first and refused to at- 
tempt several of the tests which were asked of him. 

Bobby was first seen near the end of the first examining day. 
He did so poorly on the Knox Cubes, the first of the Arthur Point 
Seale test, that examiner started the Stanford-Binet. On this 
scale he either failed or refused several items in such a way that 
examiner could not judge whether he really failed them or whether 
he was not exerting proper effort. It was felt at this time that in 
his shyness there was also a touch of stubbornness. For this 
reason he was approached more slowly the next morning and given 
a great deal of encouragement and urging. 

Bobby is left-handed. Test results indicate that Bobby is a child 
of normal average intelligence of the middle range and that he 
works somewhat better with his hands than he does with abstract 
and verbal material. This type of discrepancy in test results is 
frequently seen in children who are in-going. 


Bobby was reexamined three years later by the same psychol- 
ogist. His chronological age was 102 months and on the Revised 
Stanford-Binet Scale, Form L his M.A. was 102 months, I.Q. 100. 


Bobby was seen at this time in a clinic room of the Administra- 
tion Building of the Village. He came up to the building rather 
slowly and was shy in meeting the examiner. He is an attractive 
little boy but appears to be smaller than average for his age and 
is thin. He was not as talkative as the other children, either in 
the examination room or in the cottage. After lunch he played for 
a little while with Frank Campbell and it was observed that 
Bobby did not hold his own very well when there was any com- 
petition. 

Bobby cooperated fairly well in the examination; he did not 
show the marked timidity that he had shown at the beginning of 
the examination three years ago. He is able to concentrate his 
attention fairly well for a child of his age and his speed of reaction 
is average. Bobby showed middle range average ability in deal- 
ing with abstract verbal problems as measured by the Revised 
Stanford-Binet test. His basal age was year 6 and successes 
ranged through year 11. The only failure at year 7 was with the 
comprehension questions. In contrast to this he was successful 
with the comprehension questions at year 8. He failed the verbal 
absurdities at year 8 and above. His vocabulary 1s good for his age 
and he does well in generalizing. haa 

This rating places Bobby in the same grouping as did his results 
on the Stanford-Binet test three years ago and so the fact of his 
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average intelligence is verified. On the previous test, however, 
his scatter was unusually narrow, whereas he showed more varia- 
tion at this time. 


Endocrinological 


Bobby was 72 months old when classified by the endocrinol- 
ogist, from the medical history, growth records, basal metabo- 
lism, physical examination and roentgenograms of hip, shoulder, 
knee, elbow, foot and hand. 


Gain of 1.5 inches since June, a period of about nine months. 
Normal increment for this time and age is 1.7 inches. None of the 
deciduous teeth has exfoliated. No structural endocrine ab- 
normality. 


Roentgenographic Study for Osseous Development 


Wrist: Six carpal bones normally present. Epiphyses of the 
phalanges and metacarpals are present and normally devel- 
oped. Distal epiphysis of the radius present and normally 
developed. 

Elbow: Caput humerus present and normally developed. Proximal 
epiphysis of the radius, which normally appears at five, is pres- 
ent and normally developed. 

Knee: Distal epiphysis of the femur is present and normally devel 
oped. Proximal epiphysis of the tibia is present. Proximal 
epiphysis of the fibula is absent. This should appear at four. 
The patella should be present at five. 

Diagnosis: Delay of one to two years in osseous development. 

Classification: Probable endocrine normal. 


TABLE 277 























Bobby 
RECUMBENT LENGTH AND WEIGHT 
RECUMBENT RECUMBENT 
Age Deedee Weight AGE meses Weight 
Total Stem Total Stem 
mo.-days em. em. kg. mo.-days em, cm. kg. 
65-2 ia eS pers — 19.05 71-11 117 <5 66.7 — 
65-23 = eS 18.21 71-16 — — 19.89 
65-27 —- = 18.20 71-18 116.8 66.0 — 
66-0 — ae 18-23 71-21 — — 19.82 
66-5 — —- 18.14 71-23 Pye) efayer _- 
66-9 114.0 64.8 _- 71-26 —- 19.80 
66-12 > — 18.26 71-29 thas 66.4 — 
66-17 —— -- 18252 72-0 — --- 19.80 
66-20 — = 18.63 72-5 1 ries 66.5 19.70 
66-26 114.6 66.0 — 72-11 pile? ah 66.0 — 
66-27 ~- = 18 .40 72-12 = -- 19.90 
67-1 oe —- 18.60 72-15 — — 19.80 
67-11 114.9 65.4 — 72-16 Maye) 66.4 — 
67-12 — — 18.23 72-20 —- — 19.70 
67-17 a — 18.15 72-22 ila bres) 67.0 -—— 
67-20 n= — 18.30 72-26 Ties (ei; 1OeG5 
67-26 tka Betas: 66.0 — 73-27 pile ers 65.1 19.86 
67-27 —~ — 18.50 74-29 118.8 65.6 20.16 
68-2 -— — 18.60 76-3 VEO. PERE? 20 .34 
68-5 114.9 Wyads —- 77-1 119.8 66.4 20.66 
68-7 — — 13 37D 78-1 120.4 67 <3 20 .20 
68-10 — as 18.80 79-4 120.7 67.3 Als A Gal 
68-15 —- _— 18i72 80-2 LZ? Gieo eleee 
68-18 115.9 66.2 = 83-14 Waser 68.8 22736 
68-20 — — 18.90 86-22 IPA Gir 70.4 22.91 
68-27 — — 19.09 101-12 130.8 fx) 26 .42 
68-29 _— — 19.13 113-1 — 2962 
69-2 115.9 66.4 — 113-6 = — 29 .07 
69-6 — _- 19.69 113-12 a — 29.14 
69-12 — —- 19.50 113-16 140.9 fA cer 28 .96 
69-14 — -— 19.40 113-19 140.7 (Se — 
69-17 1d be 66.0 = 113-21 140.4 76.4 29 .02 
69-20 a = 19.65 113-23 140.6 76.2 — 
69-27 — — 19.40 113-25 141.0 Lise — 
69-29 116.5 66.0 —- 113-27 — = 28 .93 
70-2 —- — 19.45 114-2 a — 29.12 
70-5 — —- 19.69 114-7 = — 29.16 
70-11 — —- 19.80 114-12 — — PAO IMG 
70-15 —- — 19.65 114-18 — = 29.18 
70-19 — ae 19.70 114-21 141.4 Tak AA, Past dull 
70-21 116.8 66.0 - 423 bie} 77.6 _— 
70-25 — — 19.80 114-24 141.0 ites — 
71-0 —- — 19.95 114-26 141.0 Gene — 
71-5 a — 19.75 114-27 140.6 Pfc — 
71-6 als By Pees) 66.7 — 114-28 — — 28.91 
71-10 — — 19.65 150-0 166.3 89.3 51.14 





























Actual values are averages of independent measurements by two workers. In a boi on smooth 
values given with the balance data the actual values given above were smoothed aig 1 a rik ; ah 5 
ing and the resulting figures entered for their respective balance periods. Values for balance pe 
intervening between measurements were obtained by interpolation. 
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TABLE 278 Bobby 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 

BREADTH LENGTH WIDTH 
Age* | Biacro- | Intertro- sere 
mial | chanteric| ¢™ista Tibia | Head | Chest | Head 
67 20.1 19.0 18.0 22.7 18.0 18.7 14.7 
67 20 9 18.4 17.0 23.0 18.0 18.0 14.7 
69 20.7 18.7 17.6 23.5 18.0 18.5 14.8 
70 20.5 18.9 17.5 23.5 18.0 18.6 14,7 
71 20.9 18.9 17.4 23.6 18.0 18.0 14.8 
72 20.7 18.6 17,4 24.3 18.1 18.7 14.8 
73 21.4 19.1 17.3 23.6 18.1 18.4 14.8 
74 21.0 19.0 17.4 23.9 18.1 18.2 14.9 
75 21.7 18.8 17.4 24.1 18.3 18.3 14.8 
76 22.7 19.0 17.6 24.3 18.2 18.1 14.9 
77 23.2 19.0 17.7 25.0 18.3 19.0 14.8 
78 22.4 18.5 17.2 24.3 18.2 19.0 14.8 
79 23.1 19.0 17.7 24.8 17.9 18.5 14.9 
80 23.0 19.4 1735 25.3 18.0 i8.4 14.9 
83 23.0 19.4 18.5 25.5 18.0 19.2 14.9 
87 23.0 19.9 18.4 26.4 18.4 190! 15.0 
101 22.8 = 19.0 27.5 18.5 20.9 15.2 
113 25.7 at 19.8 30.0 18.6 21.4 15.4 
114 25.5 a 20.0 30.6 18.7 21.0 15.2 
115 25.3 fan 20.0 30.6 18.5 21.5 15.8 
150 36.3 29.7 25.5 44.7 18.7 24.7 15.5 
DEPTH CIRCUMFERENCES 
Age* 
eek Chest Head Chest Thigh | Abdomen Upper arm 
67 12.8 51.4 52 29 
67 12.8 52.0 52 28 a re 
69 12.8 52.0 53 30 50 14.4 
70 12.5 52.2 53 30 50 14.6 
71 12.9 52.0 53 30 49 14.8 
72 13.0 51.8 54 
73 12.5 52.3 51 a a aie 
74 13.0 52.5 55 29 49 ia 
75 13.0 53.0 54 30 50 14.4 
6 12.5 52.0 55 29 50 14.5 
77 ioe 52.7 55 
78 12.6 52.5 53 A ES be 
79 12.5 53.0 55 31 50 14.4 
80 13.0 52.5 56 30 51 14.4 
3.0 52.4 57 33 53 15.0 
87 12.5 53.0 56 
101 14.7 53.0 61 s oy oy 
13.5 53.5 60 36 
114 13.8 53.5 61 34 53 17.0 
115 14.2 53.5 62 34 53 16.2 
; 55 16.0 
* Months. iia 
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TABLE 279 Bobby 


Bioop DETERMINATIONS 











WHITE BLOOD CELLS 





Date Red Hemo- 




































































Age : : Poly- | Lym- : 
cells globin Total | morpho-| pho- bie eee 
nuclears| cytes | °Y°®S | Panes 
per per per per per 
months | mo.-day | millions |gm./100 cc.) ¢. mm. cent cent cent cent 
65 9-19 4.27 13t 9950 43 43 8 9 
71 3-24 4.17 lea; 12250 55 31 10 3 
73 5-11 4.10 12+ 9000 38 38 10 14 
sv fs 5-20 4.39 12t — seca ae ca = 
*113 9-13 4.92 13f 8400 § 56 36 — 8 
RED BLOOD CELL MEASUREMENTS 
Hematocrit. 
Volume Weight | Diameter | Thickness 
per cent Cie Mug. BK B 
73 5-20 42 96 108 ¢ hoy: 2.4 
113 9-13 43 87 — 7.4 2.0 
MINERALS (mg. per 100 ml.) 
SERUM ERYTHROCYTES 
Cal- | Phos-| So- | Potas-| Chlor- So- | Potas- | Chlor- 
cium |phorus| dium | sium ine dium | sium ine 
65 9-16 10L8 1 '3,02.).035.7 16.7 382 37 398 161 
73 5-20 ioe 17 D4 alec) 1s) 351 44 478 182 
113 9-13 9.8 15,21 179325) 15.9 356 37 427 196 
PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 
Nitro- | Total Phos- Neutral eee 
gen lipid | pholipid fat Total | Free | Esters 
3 5-20 1159 358 118 114 82 17, 109 
PRYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 
73 | 5-20 | 501s | 421 | 247 | 41 | 110 | 77 | 55 








-20 | Red blood cells total solids: 33.6 per cent by weight. Specific 
te ; eee whole blood, 1.05; plasma, 1.03; red cells, 1.08. 





* Venous blood. , 

+ Haden-Hauser hemoglobinometer. 
¢ Evelyn photoelectric colorimeter. 
j Oxalate added. 


TABLE 280 


Basat METABOLISM MEASUREMENTS 


Bobby 










































































re . ; Body Blood Basal 
ag Respi- | Pulse Tombs rage metab- 
os aig ae ration rate wee ees olism 
months mo.-day sq.m. per min. per min. ok $/Dt Cal. /24 hr. 
66 10-15 0.763 26 —- —- — 979 
66 10-26 0.765 35 — one et 936 
67 11-12 0.770 23 88 99.2 76/58 917 
67 11-27 0.769 35 88 98 .0 84/64 977 
68 12-12 0.776 25 86 98 .2 88/63 996 
68 J2-21 OR ier. 23 87 98 .4 88/60 1003 
69 1-3 0.786 23 “100 98 .2 88/60 970 
69 1-17 0.790 26 90 98 .6 94/66 970 
70 2-1 0.795 25 90 99.1 91/60 917 
70 2-13 0.798 24 92 98.8 88/62 1018 
(hl 3-6 0.804 23 88 99.2 93 /62 1020 
fal 3-21 0.809 26 $4 98 .2 94/72 994 
fal 3-26 0.807 25 88 98 .2 84/66 910 
2 4-2 0.808 334i 88 98 .6 96/66 941 
Us 4-7 0.808 26 100 99.1 96/64 1046 
72 4-13 0.810 PH 98 98 .6 94/58 1018 
72 4-19 0.808 30 88 98 .7 92/64 1032 
ae 4-25 0.809 23 90 99.1 90 /66 989 
es 4-30 0.810 oo 100 99.2 92/60 924 
73 5-6 0.810 26 87 98 .0 92/66 1013 
73 5-10 0.808 26 88 98 .4 92/64 972 
bike: 9-19 1.09 34 80 98 .4 94/62 1412 
113 9-20 1.09 34 70 98.8 96/58 1536 
114 11-2 1.09 Pap 70 98.8 88/46 1506 
TANS 11-3 1.09 26 76 98 .6 88/44 1394 
* DuBois formula. 
t Systolic/Diastolic. 
TABLE 281 Bobby 
SKELETAL MaTurRATION 
Values in months 
Chrono- HAND FOOT | ELBOW | KNEE HIP | SHOULDER) AVERACE 
logical |— = = ah 
age |B.B.G.*| Floryt | Kellyt | Todd§ | Todd§ Todd§ | Todd§ | Todd§ | Todds Todd § 
65 74 51 75 62 68 68 63 63 68 66 
71 78 51 77 67 74 73 67 66 69 69 
f(s: 83 60 84 67 75 74 68 66 69 70 
87 98 76 92 88 89 87 93 93 93 90 
113 126 99 131 121 127 123 123 123 121 123 
150 202 139 200 171 — = — —_ -- — 
































é * Baldwin, Bye Busby, L. M., Garside, H. V. Anatomie 
poae in ad Welfare, vol. 4, no. 1, 1928. 

Slory, C. D. Osseous development in the hand as an index of skeletal develo ment. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. z ateieeai 
a Paly, 5 none age and its relation to stature. University of lowa Studies in Child Welfare, 

rol. 12, no. 5, 1937. 


a s Determined by T. Wingate Todd, C. C. Francis and Idell Pyle, Western Reserve University, 
eveland, 7 


growth of children. University of Iowa 
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TABLE 282 Bobby 
HEIGHT AND Weicut REcorp* 
Age | Height) Weight Age | Height) Weight Age | Height | Weight 
months inches pounds months inches pounds months inches pounds 
62 44 40 84 482 513 114 534 631 
67 | 454 | 423 91 | 493 | 534 hg Aye ES es 
68 454 423 97 503 574 116 543 673 
70 454 443 100 51 58 123 564 723 
75 462 443 105 523 634 124 57 fae 
110 534 65 























* Clinical. See also table of recumbent lengths and weights. 
































TABLE 283 Bobby 
MEASUREMENTS OF THE BONES OF THE WRIST 
AGE, months 65 ae 7i3) 87 113 150 
CARPALS 
AREA, sq. mm. 
Hamate rik 78 82 100 147 251 
Capitate 118 116 128 154 210 319 
Lesser Multangular 1 6 8 30 69 126 
Greater Multangular 12 16 20 42 84 218 
Navicular 6 13 16 46 104 247 
Lunate 29 33 36 55 96 198 
Triangular 35 39 41 55 93 168 
Pisiform 104 
GREATEST DIAMETER, mm. 
Hamate 12 12 13 14 18 25 
Capitate 15 15 16 18 21 20, 
Lesser Multangular 1 3 4 6 10 13 
Greater Multangular 5 5 6 8 12 20 
Navicular 3 5 5 9 15 24 
Lunate 8 8 8 10 14 21 
Triangular 8 8 9 10 13 17 
Pisiform 12 
Epiphyses 
1st Metacarpal 6 6 6 8 11 15 
2nd Metacarpal 9 9 9 9 12 14 
3rd Metacarpal ¢ 8 8 8 LL 14 
4th Metacarpal 6 if 7 f 9 12 
ULNA 
DIAMETER, mm. 
Distal epiphysis 3 12 19 
Distal metaphysis 11 12 12 13 15 18 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 14 16 16 19 23 33 
WRIST AREA,* sq. mm. 1035 1106 ale le lst 1252 1492 2000 











* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936). 
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BOBBY 
116. Actual size reproduction of roe 
Chronological age 65 months. 


FIGURE 
ntgenogram of left hand. 
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BOBBY 
Fraure 417. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 65 months. 
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BOBBY 


118. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 65 months. 


FIGURE 
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Fraure 419. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 65 months. 
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BOBBY 


Figure 420. Actual size reproduction 


of roentgenogram of left 
Chronological age 65 months. 
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BOBBY 


FIGURE 421. Actual size reproduction of roentgenogram of left knee. 
Chronological age 65 months. 
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BOBBY 


\ctual size reproduction of roentgenogram of left knee 
Chronological age 65 months. 


FIGURE 422 


BOBBY 
Ficure 423. Actual size reproduction of roentgenogram of left foot. 
Chronological age 65 months, 
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Actual size reproduction of roentgenogram of left foot. 
Chronological age 65 months. 


FIGURE 424. 
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New Haven pedometers w 















































TABLE 284 Bobby 
66 months 
Foop INTAKE 
Values in grams per day 
DATE 
Food 9-30 | 11-4 | 12-4 | 1-13] 2-7 3-3 | 3-18 | 3-23 
to to to to to to to to 
11-4 | 12-4 |} 1-13 | 2-7 3-3 | 3-18 | 3—-23*| 5-12f 
Apple 100 100 100 100 100 100 100 100 
Ascorbie acid — — .02 .02 .02 — -— -- 
Banana 100 200 200 200 200 100 100 100 
Beef, lean 100 100 100 100 100 100 100 100 
Bread, white 20 10 60 60 60 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 30 30 
Butter 20 20 30 30 30 30 33 33 
Cabbage 25 25 25 25 25 25 25 25 
Carrot 2D 25 25 25 25 25 25 25 
Cheese, American 15 15 15 15 15 15 15 15 
Corn flakes 15 5 5 is 5 15 15 15 
Egg, whole 50 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 20 20 
Milk, evaporated — — — 400 400f} — — — 
Milk, fluid 400 400 400 — — 400+) 4007; 4007 
Orange concentrate 50 50 50 50 50 — — — 
Orange juice, fresh — — — — — 50 50 50 
Peanut butter 16 16 16 16 16 16 16 16 
Potato 40 40 70 70 70 70 70 70 
Salt 2 2 2 2 2 2 2 2 
Shredded wheat LD 2 5 5 5 15 15 15 
Spinach —_— — — — — EDO ho = 
Sugar (average) 9 6 8 8 8 | 8 8 < 
Tomato juice 60 60 60 60 60 60 60 60 
Water (average) 394 359 455 513 497 384 475 489 
* Oxalic acid, 0.7 gm., and calcium (as acetate) 0.058 gm., additional. 
+ Irradiated. Evaporated milk diluted 1:1. PF 
¢ Adrenal cortex extract, 3 cc. hypodermically, April 7, 9, 12, 14, 17, 19, 22, 24. 
TABLE 285 Bobby 
67 months 
PEDOMETER MEASUREMENTS 
Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 14 12-21 4 1-19 3h 2-22 4 3-28 5 
1-17. 295 12-22 2h 1-25 2} 2-23 4} 3-29 45 
11-24 le 12-28 1} 1-26 2k 2-29 3 4-4 24 
11-30 13 12-29 13 24 4 a3 32 4-5 2% 
12-1 245 1-4 23 2-2 2% a7 33 4-11 34 
12-7 1#% 1-5 i 2-8 ot 3-8 134 4-12 4 
12-8 13 ft) Ss 2-9 Qi 3-14 | 3y6 4-18 | 44 
12-14 | 2% 1-12 | 23 2-15 | 23 3-21 | 2% +18 ; 
12-15 21 1-18 24 2-16 H 3-22 34 


ere set at 27 inches and worn hooked to belt during hours awake. 


Bobb 
TABLE 286 66 Auakeck 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
























































INTAKE AVERAGE DAILY FECES 
HEAT OF 

Recum- AVERAGE DAILY COMBUSTION AVERAGE DAILY Lax- | Elim- 
Date bent |Weight* , ! Elin 

length* : Total aie Wet Diy ation ination 

ei al ' Fat ae Urine | Feces yi Pee Fat | ratet | time§ 

mo.-day} cm. kg. gm. gm. gm. | Cal. | Cal. | Cal. gm. gm. | gm. hours 
9-30 114 18.21 321 1068 | 57.5 | 1646 49 189 233.0 | 39.0 3.6 4.0 15 
10-5 114 18.21 314 1196 | 57.5 | 1619 60 86 170.4 | 25.0 1.9 3.0 11 
10-10 114 18.21 316 1313'| 57.5 | 1627 59 81 154.8 | 21.0 2.0 2.4 13 
10-15 114 18.19 320 1271 | 57.5 | 1642 79 92 169.8 | 21.0 2.1 3.4 10 
Price 114 18.31 818 1197 | 67.6 | 1633 61 61 89.8 | 11.0 1.0 1.8 26 
10-30 | 114 | 18.47] 327 | 1203 | 57.5 | 1670] 63 84 | 86.8/ 19.0] 2.2] 1.6 25 
11-4 114 18.52 318 1263 | 58.9 | 1648 58 67 97.2 | 14.0 1.6 1.6 25 
11-9 114 18.54 322 1204 | 58.9 | 1666 57 69 111.2 | 16.0 i OY 2.2 10 
Ely 115 | 18.33 | 313 | 1287 | 58.9 | 1630 | 72 102 } 152.0} 24.0] 2.4] 3.6 27 
11-29 115 18.23 310 1285 | 58.9 | 1618 62 77 157.4 | 18.0 1.6 3.6 10 
12-4 115 18.32 359 1365 | 73.3 | 1880 64 101 198.2 | 23.0 2.5 3.8 6 
12-0 115 18.47 359 1350 | 73.3 | 1882 65 86 160.4 | 19.0 2.1 3.4 10 
12-14 115 | 18.62 | 361 | 1377 | 73.3 | 1887] 65 89 |} 156.0 | 17.0 1eOeh B54 26 
12-19 115 18.72 361 1378 | 73.3 | 1887 63 90 160.6 | 21.0 2.4 3.0 25 
12-24 116 18.76 370 1378 | 73.3 | 1924 ~- 76 136.4 | 16.0 1.8 2.2 24 
12-29 116 18.81 364 1363 | 73.3 | 1901 69 86 173.6 | 18.0 2.0 2.4 25 
1-3 116 18.90 361 1347 | 73.3 | 1889 58 69 148.8 | 18.0 1.9 1.8 ll 
1-8 116 | 19.04 | 366 | 1507 | 73.3 | 1910] 71 102 | 150.8 | 26.0] 2.8] 9.8 7 
1-13 116 19.30 382 1276 | 76.6 | 1927 72 124 150.6 | 27.0 2.8 2.6 ll 
1-18 116 19.44 381 1221 | 76.6 | 1923 70 99 139.8 | 20.0 2.1 1.8 26 
1-23 116 19.53 377 1285 | 76.6 | 1905 76 107 147.0 | 21.0 2.2 2.2 10 
1-28 116 19.52 379 1193 | 76.6 | 1913 63 105 143.2 | 23.0 2.4 2.2 11 

# 

is 116 19.50 373 1215 | 76.6 | 1913 71 128 163.0 | 30.0 3.8 1.8 10 
2-12 116 19.51 383 1180 | 76.6 | 1934 63 108 173.0 | 24.0 2.6 3.0 6 
2-17 116 19.65 376 1148 | 76.6 | 1908 76 86 166.8 | 20.0 2.4 3.0 11 
2-22 117 19.71 380 1240 | 76.6 } 1921 62 i 159.4 | 27.0 2.9 2.8 26 
2-27 117 | 19.72 | 377 | 1262 | 76.6 | 1910 83 97 | 174.0 | 24.0] 2.4] 9.6 11 
3-3 117 19.72 364 1340 | 77.0 | 1839 57 100 142.8 | 26.0 2.7 2.6 6 
3-8 117 19.82 367 1263 | 77.0 | 1850 73 131 150.4 | 29.0 2.9 2.8 12 
3-13 117 19.83 368 1415 | 77.0 | 1853 83 81 111.4 | 15.0 1.6 2.6 8 
3-18 117 19.78 351 1348 | 77.5 | 1846 72 79 135.2 | 22.0 2.6 2.0 29 
3-23 117 19.76 343 1300 | 77.5 | 1848 64 94 128.8 | 20.0 2.5 2.4 7 


3-28 117 | 19.79 | 342 | 1339 | 77.5 | 1849 70 88 | 118.4 | 21.0] 2.5] 9.0 10 
4-2 117 | 19.84 | 341 1254 | 77.5 | 1840 | 67 82 97.6 | 20.0} 2.2] 2.0 25 
4-7 117 | 19.81 | 339 | 1268 | 77.5 | 1939 63 74 135.4 | 15.0 1. Gn) 2.8 ll 
4-12 17 | 19.77 | 346 | 1251 | 77.5 | 1857 62 114 117.8 | 26.0] 2.9] 9.4 8 
4-17 117 | 19.80 | 343 | 1297 | 77.5 1847 | 65 97 | 108.6 | 22.0] 2.6] 2.0 26 
4-22 117 | 19.80 | 342 | 1981 | 77.5 1842 | 67 110 | 111.6 | 24.0] 24] 99 12 
4-27 118 | 19.80] 341 1501 | 77.5 | 1839 | 65 87 | 117.0 | 14.0 1.6] 2.8 9 
5-2 118 | 19.72 | 346 | 1431 | 77.5 1860 | 66 90 | 101.4 | 22.0] 28] 1.8 30 
5-7 118 | 19.67 | 342 | 1781 | 77.5 1845 | 63 77 91.8 | 19.0] 2.6] 2.0 10 


I er used to separate feces of fiy i 
# See case history, page 878, for explanation for missing periods, a Be ey pecindds, 
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66 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 














Date 


mo.-day 


9-30 
10-5 
10-10 
10-15 

tok 
10-25 
10-30 
11-4 
11-9 

eK 
11-24 
11-29 
12-4 
12-9 


12-14 
12-19 
12-24 
12-29 
1-3 


1-8 

1-13 
1-18 
1-23 
1-28 
ae 

2-7 

2-12 
2-17 
2-22 


2-27 
3-3 
3-8 
3-13 
3-18 
3-23 


3-28 
4-2 
4-7 
4-12 


4-17 
4-22 
4-27 
5-2 
5-7 

















CHLORINE 


Intake| Urine | Feces |Intake 


SULFUR 

















NITROGEN PHOSPHORUS 
Intake | Urine | Feces |Intake| Urine | Feces 
gm. gm. gm. mg. mg. mg. 
9.45 6.39 7 1047 996 496 612 
9.45 7.90 | 1.50 996 646 319 
9.45 Vanek } 1.07 996 640 355 
9.45 Wedd) 1.18 996 586 356 
9.456 7.97 | 0.86 996 446 280 
9.45 7.97 | 1.04 996 617 472 
9.26 7.64 | 0.90 951 669 320 
9.26 7.96 | 0.99 951 516 298 
9.26 1.80: | 1,28 951 554 456 
9.26 7coL)) 1:18 951 559 361 
10.06 8.04 | 1.43 | 1049 530 392 
10.06 8.42 | 1.44 | 1049 669 291 
10.06 8.32 | 1.24 | 1049 552 329 
10.06 8.75 | 1.34 | 1049 586 362 
10.06 8.39 | 1.17 | 1049 611 315 
10.06 8.68 | 1.22 | 1049 546 350 
10.06 8.23 | 1.12 } 1049 556 249 
10.06 8.79 | 1.21 | 1049 653 390 
10.12 7.82 | 1:23 | 1122 628 411 
10.12 9.00 | 1.15 | 1122 640 370 
10.12 8.31 | 1.37 | 1122 648 323 
10.12 8.23 | 1.05 | 1122 718 311 
10.12 8.43 | 1.41 | 1122 695 470 
10.12 7.84 | 1.36 | 1122 692 337 
10.12 8.19°| 1.24 | 1122 684 279 
10.12 7.92 | 1.20 | 1122 710 345 
10.12 8.38 | 1.21) 1122 699 295 
10.68 B26) | 1.14 1 1176 728 363 
10.68 8.76 | 1.30 | 1175 733 415 
10.68 = as pA) Wee BPG Kei) ae i be 62 724 284 
10.39 8.86 | 1.11 }| 1088 766 330 
10.39 8.20 | 1.06 | 1088 690 326 
10.39 8.19 | 1.00 | 1088 652 315 
10.39 8.32 | 1.10 | 1088 662 307 
10.39 8.37 | 1.13 | 1088 626 271 
10.39 8.88 | 1.22 | 1088 722 422 
10.39 So75) | tele 1 1088 742 369 
10.39 8.62 | 1.11 ]| 1088 730 389 
10.39 8.63 | 1.15 | 1088 664 311 
10.39 8.68 | 1.09 | 1088 702 360 
10.39 8.19 | 1.05 | 1088 714 287 




















Urine | Feces 














mg. 


199 


ieee We) oe ee 
* See footnotes to Table 286. 
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TABLE 288 66 months 


PositivE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 






































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date ; : 
Intake) Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day mg. meg. mg. meg. mg. mg. mg. mg. mg. meg. meg. mg. 
9-30 722 98 618 248 35 184 | 1876 | 1643 154 | 2252 | 1231 621 
10-5 722 120 492 248 60 128 | 1876 | 1839 64 | 2252 | 1570 486 
10-10 722 104 587 248 60 157 | 1876 | 1617 45 | 2252 | 1355 349 
10-15 722 91 597 248 60 180 | 1876 | 1672 58 | 2252 | 1440 703 
Het 
10-25 722 88 617 248 69 137 | 1876 | 1924 20 | 2252 | 1664 277 
10-30 722 83 619 248 59 151 | 1876 | 1663 OO | 2252 | 1895 257 
11-4 724 82 545 262 55 170 | 1769 | 1566 29 | 2628 | 2052 261 
11-9 724 86 538 262 62 166 | 1769 | 1758 23 | 2628 | 1895 426 
+ 
11-24 724 73 672 262 52 203 | 1769 | 1720 az 2628 | 2100 711 
11-29 724 75 606 262 63 184 | 1769 | 1614 57 | 2628 | 1500 677 
12-4 757 84 614 289 70 206 | 2063 | 1920 100 | 2763 | 1825 693 
12-9 757 91 525 289 70 176 | 2063 | 1854 56 | 2763 | 1895 537 
12-14 757 87 614 289 20 200 | 2063 | 1826 86 | 2763 | 2050 594 
12-19 757 83 664 289 89 195 | 2063 | 1978 63 | 2763 | 2050 669 
12-24 757 68 592 289 55 179 | 2063 | 1906 46 | 2763 | 2030 521 
12-29 757 7 629 289 76 211 | 2063 | 1883 95 | 2763 | 1930 617 
1-3 757 57 563 289 91 17¢ | 2063 | 1822 62 | 2763 | 1960 585 
1-8 757 71 609 289 ae 185 | 2063 | 1860 67 | 2763 | 1921 573 
1-13 804 70 721 294 87 191 | 2155 | 1944 85 | 2775 | 1903 665 
1-18 804 95 611 294 100 182 | 2155 | 2052 61 | 2775 | 1890 563 
1-23 804 86 617 294 94 188 | 2155 | 1955 68 | 2775 | 2033 553 
1-28 804 88 516 294 76 160 | 2155 | 2075 58 | 2775 | 2106 466 
#tH 
2-7 804 105 591 294 59 207 | 2155 | 1988 73 | 2775 | 1937 513 
2-12 804 87 639 294 74 192 | 2155 | 1919 96 | 2775 | 1837 558 
2-17 804 112 602 294 83 182 | 2155 | 1924 97 | 2775 | 1886 545 
2-22 804 109 597 294 78 188 | 2155 | 1926 67 | 2775 | 1916 496 
2-27 804 99 578 294 78 179 | 2155 | 1910 89 | 2775 | 1825 506 
3-3 825 112 596 336 78 198 | 2545 | 2396 65 | 2785 | 1732 534 
3-8 825 101 650 336 86 236 | 2545 | 2410 61 | 2785 | 2135 575 
3-13 825 87 559 336 (iA 210 | 2545 | 2494 37 | 2785 | 2122 358 
3-18 832 51 645 282 70 191 | 2169 | 1913 51 | 2676 | 1967 551 
3-23 775 58 547 282 78 169 | 2169 | 1974 31 | 2676 | 1658 471 
3-28 775 87 507 282 79 152 | 2169 | 1998 38 | 2676 | 1579 456 
4-2 175 94 542 282 81 164 | 2169 | 2203 00 | 2676 | 1974 369 
4-7 715 66 555 282 74 163 | 2169 | 1866 71 | 2676 | 1751 464 
4-12 715 89 557 282 84 170 | 2169 | 2008 20 | 2676 1929 447 
4-17 one 106 553 282 79 165 | 2169 | 1958 39 | 2676 | 1888 390 
4-22 775 124 517 282 78 155 | 2169 | 1970 53 | 2676 | 1894 388 
“seis ae 112 544 282 76 165 | 2169 | 1960 31 | 2676 | 1783 439 
5-2 q 75 103 544 282 79 160 | 2169 | 2020 00 | 2676 | 2024 345 
5-7 775 83 500 282 87 150 | 2169 | 1858 15 | 2676 | 1872 327 
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TABLE 289 Bobby 
66 months 


COMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 






































LIGNIN CELLULOSE 25. pee mace eta 

Laite- INTAKE 
Intake Feces Intake Feces Total Stable Feces 
9-30 1228 6.58 2.08 0.70 aalia: 1es%2 204: 
10-5 1 yt} 4.11 20S 1.00 Ao ay U7 1.59 
10-10 1.28 2.97 2.08 0.64 emg ee 1.08 
10-15 1228 2.64 2.08 0.38 Palys Taz 1.29 
10-25 1.28 1.62 2.08 De22 PRM UG bee. 0.62 
10-30 1.28 2219 2.08 0.47 Olid 1372 1.07 
11-4 162 1.80 744053 0.40 1282 1.43 0.76 
11-9 1.62 1263 A105 0.51 Lae, 1.43 Oe rare 
11-24 ieGe Pes 2.05 1.40 bales! 1.50 ake 
11-29 1261 3.14 2a()2 0.03 1276 1.36 0.83 
12-4 1267 1.95 PE 12s Peale. 1.59 0.96 
12-9 1.67 Zeit BAIA 0.96 DalD 1.59 0.92 
12°14 1.67 1215 POM f 0.83 Dal? 1.59 0.72 
12-19 1.67 PAO a DET. 0.89 Qe 1.59 0.93 
12-24 1.67 1.46 PAPA 0.70 Br? 1.59 Ope 
12-29 ior 1.74 Pare TOL Dial, 1.59 0.79 
1-3 1.67 1.58 DADE e188 Me de 1.59 0.80 
1-8 1.67 2.50 PAPE 1.08 Deal Z 1.59 1.08 
1-13 1267 2.44 2227 1.84 22 1.59 1.38 
1-18 1.66 eA!) 22 oO 1.19 2.06 L352 0.84 
1-23 1.67 ez, AY PH 1.08 2712 1.59 0.90 
1-28 1267 2.24 DE We 1.24 wel 2 1.59 1.02 

* KK 
2-7 16K 2242 PAS ON 1.82 Qa 2 1.59 1.30 
2-12 i Dove ie Appar 1.68 a, bY. Lee? 
2-17 1267 1.69 Deo, 1 ils} Bele 1 ye) 0.82 
2222, 167 BA De PAPA 1.98 Zeke 1.59 1.29 
2-27 1.67 PAD bf pate 1.89 212 1.59 ib A 
3-3 1.46 1.80 PAM off Leos em L 1.98 1.43 
3-8 1.46 Php? 2.61 ileal 2.61 1.98 162. 
3-13 1.46 1.10 2 Li 0.92 2.61 1.98 0.96 
3-18 hae 17a PAA els 2.47 1.89 1.46 
3-23 1233 1.43 2.32 0.89 Dead 1.89 1.30 
3-28 il ate 1.59 Se Oni 2.65 2.09 PA 
4-2 1.33 1.58 Brae iba! OAT 1] S48) il (Ops 
4-7 133 1.63 2.a2 1.00 DAT 1.89 0.92 
4-12 1.33 2.29 Ih Se 1.28 2.47 1.89 1.66 
4-17 1.33 1.96 DA BW. 123 OeAT 1.89 3.6 
4-22 il aa: 2.04 PA ye iL neared DeAay 1.89 1.54 
4-27 L230 peas Doe 0.81 Ad. 1.89 0.86 
5-2 1,33 1.96 Boe 110 Dae: WF 1.89 Lest 
5-7 Loo 1.84 PR BV. 0.64 2.47 1.89 il, ete 
Sf es eT 


* See case history, page 878. 
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TABLE 290 Bobby 
71 months 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 









































Total - | Creatinine ate Uric 

Date nitrogen Urea Ammonia Creatine Creatinine aml 
3-28 8.35 7.311 0.329 0.291 0.143 0.100 
3-29 8.00 7.036 0.324 0.298 0.164 0.094 
3-30 7.55 6.389 0.290 0.318 0.169 0.099 
3-31 8.02 6.986 0.314 0.349 0.131 0.105 
4-1 9.03 8.121 0.339 0.369 0.150 0.118 
4-2 8.10 6.684 0.276 0.335 0.143 0.112 
4-3 8.26 7.325 0.255 0.347 0.151 0.129 
4-4 8.14 7.128 0.272 0.374 0.154 0.099 
4-5 8.50 7.261 0.299 0.388 0.166 0.129 
4-6 8.61 7.815 0.245 0.378 0.162 0.132 
4-7 7.54 6.832 0.268 0.264 0.125 0.102 
4-8 7.68 6.738 0.262 0.294 0.136 0.109 
4-9 8.83 7.906 0.294 0.359 0.141 0.102 
4-10 6.46 5.628 0.172 0.189 0.119 0.097 
4-11 11.34 9.333 0.387 0.467 0.179 0.139 
4-12 9.26 0.280 0.392 0.179 0.113 
4-13 8.77 7.702 0.278 0.338 0.166 0.122 
4-14 8.74 7.621 0.259 0.355 0.160 0.113 
4-15 8.87 7 865 0.275 0.330 0.149 0.115 
4-16 8.75 7.772 0.338 0.362 0.149 0.114 
4-17 8.83 7.954 0.312 0.380 

4-18 9.01 8.007 0.303 0.352 ees Mee 
4-19 8.63 7.823 0.265 0.312 0.164 0.118 
4-20 8.35 7.349 0.259 0.272 0.156 0.115 
4-21 8.81 7.867 0.325 0.297 0.151 0.121 
4-22 6.45 5.692 0.214 0.244 5 
4-23 10.38 9.255 0.411 0.359 Het, ae 
4-24 9.11 7.683 0.317 0.318 0.193 0.111 
4-25 8.51 7.658 0.302 0.223 0.145 0.124 
4-26 8.64 7.689 0.299 0.341 0.169 0.119 
4-27 9.54 8.479 0.309 

4-28 8.46 7.424 0.282 eee et aaits 
4-29 8.50 7.434 0.358 0.295 0.144 0.114 
4-30 8.21 7.333 0.291 0.373 0.160 0.101 
5-1 8.46 7 336 0.318 0.318 0.156 0.117 
5-2 9.10 8.097 0.325 

5-3 8.81 7.786 0.346 rete nei Nee 
5- 5 81 0.281 0.288 0.151 ‘ 
5-6 8.26 7.312 0.262 0.246 : eae 
0.153 0.110 
5-6 8.69 7.815 0.311 0.320 0.153 0.102 
5-7 8.09 7.266 0.276 

5-8 8.18 7.253 0.261 0.317 0.192 0.124 
Be i 724 0.276 0.210 0.145 
5-10 8.94 7.942 0.288 0.3 "310 aaa 
S 323 0.212 0.12 
5-11 8.23 7.788 0.302 0.243 0.162 ist 











The age given is the initial age at start of study. 
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TABLE 291 Bobby 
66 months 


IRON IN INTAKE, URINE AND FECES 
Values are averages per day 





























Date /|Intake!| Urine} Feces Date /|Intake| Urine} Feces Date |Intake! Urine! Feces 
mo.-day | mg. mg. mg. mo.-day | mg. mg. mg. mo.-day | mg. | mg. mg. 
9-30 T0090 1 O.23 | TT.20 12-24 8.03 | 0.02 5.44 3-3 9.18 | 0.26 7.60 
10-5 7.39 | 0.26 5.70 12-29 8.03 | 0.13 6.31 3-8 9.187] 2.380 }- 11.00 
10-10 7.39 | 0.19 5.72 1-3 8.03 | 0.06 5.20 3-13 9.18 | 0.46 §.12 
10-15 7.39 | 0.15 5.85 3-18 8.20 | 0.24 6.88 
§§§ 1-8 8.03 | 0.13 7.80 
10-25 7.39 | 0.03 3.82 1-13 8.11 | 0:12 7.46 3-23 8.20 | 0.20 7.20 
10-30 7.39 | 0.35 7.74 1-18 SLL WO. 5.88 3-28 8.20 | 0.29 6.77 
11-4 7007.) 0:21 5.62 1-23 8.11 | 0.20 5.85 4-2 8.20 | 0.30 7.90 
11-9 12.07 | O16 5.02 1-28 8.11 | 0.16 6.21 4-7 8.20 | 0.15 4.88 
§§§ §§§ 4-12 8.20 | 0.21 | 10.80 
11-24 7.07 | 0.02 7.05 2-7 8.13'| 0.40 7.25 
11-29 7.07 | 0.04 4.84 2-12 Setos Oe 5.47 4-17 8.20 | 0.13 8.14 
12-4 8.03 | 0.08 5.48 2-17 S13.) O17 5.20 4-22 8.20 | 0.29 8.04 
12-9 8.03 | 0.04 4.84 2-22 8.13 | 0.00 7.05 4-27 8.20 | O:17 4.66 
12-14 8.03 | 0.04 4.72 2-27 8.13 | 0.18 6.12 5-2 8.20 | 0.16 8.55 
12-19 8.03 | 0.12 6.98 5-7 Sc20 1 0248 8.31 


























The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
§§§ See case history, page 878 for explanation for missing periods. 


TABLE 292 Bobby 
72 months 


TEMPERATURE AND PULSE 

















Date oo Pulse Date eee Pulse Date be sats Pulse 
4-7 99.1 100 4-19 98.7 88 5-2 99.0 92 
4-8 98.1 88 4-20 98 .2 90 5-3 98 .6 96 
4-9 98 .2 94. 4-21 98 .2 89 5-4 98.3 96 
4-10 98 .2 82 4-22 99.0 92 5-5 99.0 92 
4-11 99.1 100 4-23 98.8 90 5-6 98.0 86 
4-12 98.2 84. 4-24 98 .2 96 5-7 98 .2 86 
4-25 99.1 90 
4-13 98 .6 98 4-26 99 .4 100 5-8 98 .2 81 
4-14 98 .6 92 4-27 99.4 96 5-9 99.0 96 
4-15 98 .4 92 4-28 99.0 96 5-10 98.4 88 
4-16 98.3 85 4-29 98.2 96 5-11 99.0 88 
4-17 99.0 80 4-30 99.2 100 5-12 98 .2 92 
4-18 96.8 92 5-1 99.2 108 5-13 99.0 92 
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BOBBY 


25. Actual size reproduction of roentgenogram of jaws. 
Chronological age 68 months. 


FIGURE 4: 
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BOBBY 
Ficure 426. Roentgenograms of teeth, age 68 months. 
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BOBBY 
Figure 427. Dental examination, age 67 months. 
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Fiaure 428. BOBBY, age 65 months. 
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BOBBY 
429. Actual size reproduction of roentgenogram of left hand, 
Chronological age 71 months, 
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| BOBBY 
Figure 430. Actual size reproduction of ro 
Chronological age 71 months. 


entgenogram of left elbow. 
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BOBBY 
Figure 431. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 71 months. 
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BOBBY 
Actual size reproduction 
Chronological age 71 months. 


Figure 432. far ' 
of roentgenogram of left shoulder. 
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BOBBY 


Ficure 433. Actual size reproduction of roentgenogram 
Chronological age 71 months. 


of left hip. 
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BOBBY 


Actual size repr ; 

al S1Z ‘production of roe ; ss 

Chronologica] of roentgenogram 
1ological age 71 months. 


FIGURE 434. 
2 of left knee. 
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BOBBY 


Figure 435. Actual size reproduction of roentgenogram of left knee. 
Chronological age 71 months. 
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BOBBY 


Figure 437. Actual size reproduction of roentgenogram of left foot. 
Chronological age 71 months. 
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BOBBY 
Ficure 438. Actual size reproduction of roentgenogram of jaws 
Chronological age 73 months. 
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BOBBY 
Ficure 439. Roentgenograms of teeth, age 73 months. 
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BOBBY 
Friaure 440. Dental examination, age 73 months. 


916 NUTRITION AND CHEMICAL GROWTH 





BOBBY 


. Actual size reproduction of roentgenogram of left 
Chronological age 73 months. 


FigurRE 44] hand 
ana, 
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BOBBY 


Figure 442. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 73 months. 
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BOBBY 


FIGURE 44: tual size repr ti im ; T lef 
URE 443. Actual size re production of roentgenogram of left elbow. 
Chronological age 73 months, 
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BOBBY 


Figure 444, Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 73 months. 





BOBBY 
Fiaure 445, Actual size reproduction of 
Chronological age 73 months. 


roentgenogram of left hip. 
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BOBBY 


Ficure 446. Actual size reproduction of roentgenogram of left knee. 
Chronological age 73 months. 
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BOBBY 
Ficgure 447, Actual size reproduction of roentgenogram of left knee. 
Chronological age 73 months. 





BOBBY 


Figure 448. Actual size reproduction of roentgenogram of left foot. 
Chronological age 73 months. 


FiauRE 449. Actual size reproduction of roentgenogram of left foot. 
Chronological age 73 months. 








Fiaure 450. BOBBY, age 101 months. 
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RoENTGENOGRAMS OF PROGRESS OF By 
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70 minutes 100 minutes 130 mir 


Fiacure 451. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of wate! 
The meal was at body temperature when ingested and the first film wa 

BOBBY exposed about ten minutes later. 

Age, 81 months 





10 minutes 40 minutes 70 minutes 100 minutes 130 m 


Figure 452. Progress of meal consisting of 2 ounces of barium sulfate, 3 ounces of water an 
1 ounce of corn syrup (approximately 30 per cent glucose, 61 per cen 
BOBBY carbohydrate). The meal was at body temperature when ingested an 
Age, 81 months the first film was exposed about ten minutes later. 
=0 2 =) eos 
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FIGURE 453. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stan 
Ves ard pasteurized milk (3.5 per cent fat). The meal was at body tempers 
: ture when ingested and the first film was exposed about ten minute 
Age, 81 months later. 
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[BALS THROUGH GASTROINTESTINAL TRACT 








160 minutes 220 minutes 24 hours 48 hours 








24 hours 


928 NUTRITION AND CHEMICAL GROWTH 


RoOENTGENOGRAMS OF PROGRESS OF BARI 







10 minutes 70 minutes 130 minutes 175 minutes 230 mint 


Fiagure 454. Progress of meal consisting of 40 grams of barium sulfate mixed with 100 
grams of raw, ground lean meat, baked twenty to thirty minutes and 


BOBBY ingested with 200 ml. of water. In the 290 gm. of barium, meat and water 
Age, 81 months ingested (about 50 gm. of water were lost in cooking) the concentrations 


of fat and protein were approximately 3.5 and 7 per cent, respectively. 
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10 minutes 


FiGurRE 455. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of cream 
(20 per cent fat). The meal was at body temperature when ingested and 

BOBBY the first film was exposed about ten minutes later. : 

Age, 81 months 
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Figure 456. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 
ard pasteurized milk (3.5 per cent fat). The meal was at body temperature 


BOBBY when ingested and the first film was exposed about ten minutes later. 


Age, 101 months 
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DALS THROUGH GASTROINTESTINAL TRACT 


24 HRS 
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240 minutes 300 minutes 24 hours 48 hours 
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220 minutes 






280 minutes 24 hours 48 hours 
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RoOENTGENOGRAMS OF PROGRESS OF Bat 










10 minutes 40 minutes 70 minutes 130 minutes 190 min 


Figure 457. Progress of meal consisting of 2 ounces of barium sulfate, 4 ounces of standard 

pasteurized milk and 0.2-0.3 gm. carmine. The meal was at body tem- 
BOBBY perature when ingested and the first film was exposed about ten minutes 
Age, 101 months later. 





10 minutes 55 minutes 85 minutes 145 minutes 205 minut 


FiacurE 458. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of evapo- 

: rated milk, diluted 1:1 with water. The meal was at body temperature 
BOBBY when ingested and the first film was exposed about ten minutes later. 
Age, 101 months 
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Fiaure 459. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of base- 
ae 7s Sa. fie mn ° Fy 

ROLLY exchanged milk, The meal was at body temperature when ingested and 
the first film was exposed about ten minutes later, 

Age, 101 months 
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EALS THROUGH GASTROINTESTINAL TRACT 
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BOBBY 
FicurRE 460. Actual 


size reproduction of roentgenogram of left hand 
Chronological age 87 months. . 
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BOBBY 


Figure 461. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 87 months. 
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BOBBY 
Figure 462. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 87 months. 
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BOBBY 


Ficure 463. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 87 months. 





BOBBY 


Figure 464, Actual size reproduction of roentgenogram of left hip. 
Chronological age 87 months. 
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BOBBY 


Ficure 465. Actual size reproduction of roentgenogram of left knee. 
Chronological age 87 months. 
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; BOBBY 
‘IGURE 466. Actual size reproduction of roentgenogram of left knee 
Chronological age 87 months. 
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Figure 467. Actual size reproduction of roentgenogram of left foot. 
Chronological age 87 months. 
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FIGURE 468, Actual size reproduction of roentgenogram of left foot. 
Chronological age 87 months. 
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TABLE 293 Bobby 
113 months 
Foop INTAKE 
Values in grams per day 
DATE DATE DATE 
Food 9-18 Food 9-18 Food 9-18 
to to to 
11-12 11-12 11-12 
Apple 100 || Cheese, American 20 || Orange juice, “fF 
Banana 150 || Corn flakes 30 canned 100 
Beef, lean | 100 | Egg, whole 100 | Peanut butter 16 
Bread, white 50 || Gelatin 3 || Peas, quick frozen| 25 
Bread, Graham cracker 36 || Potato 60 
whole wheat 50 || Honey 15 || Salt 2 
Butter 30 Lettuce ' 25 || Sugar (average) 23 
Cabbage 25 || Milk, fluid, Tomato juice 60 
Carrot 50 irradiated 500 || Water (average) 548 
TABLE 294 Bobby 


113 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
































INTAKE AVERAGE DAILY FECES 
we HEAT OF 

= VERAG IL MB I L ; 

Date bent |Weight* site aanmal POE YEON ici eaameais Lax- | Elim- 

length* ation | ination 

Dry | Total In- y Wet Dry se 

att Saves t Fat ie Urine | Feces a wt Fat | ratet | time§ 

mo.-day | em. kg. gm. gm. gm. Cal. | Cal. } Cal. gm. gm. | gm. hours 
9-18 141 29.62 409 1859 78.5 | 2082 86 122 132.6 | 25.5 2.8 2.4 11 
9-23 141 29.07 403 1670 80.5 | 2069 92 120 106.4 | 23.2 2.6 2.2 26 
9-28 141 29.14 439 1612 88.1 | 2250 86 113 113.4 } 23.1 2.0 1.4 30 
10-3 141 28.96 | 410 1664 | 83.4 | 2098 | 92 104 883401 21-7. 1) 2.6 1.8 26 
10-8 141 29.02 | 431 1781 | 84.2 | 2185 | 87 116 907.8, | 23.8), 2.4") 2.0 26 
10-13 141 28.93 | 415 1690 | 83.0 }] 2130 | 91 116 110.6 | 23.8 | 2.5 1.6 26 
10-18 141 29.12 480 1641 84.2 | 2392 90 105 94.2 | 21.1 3.1 1.6 12 
10-23 141 29.16 473 1653 83.0 | 2364 89 118 121.2 | 24.7 2.5 1.8 12 
10-28 141 | 29.16 | 430 1689 | 80.5 | 2158 | 87 116 113.4 | 23.8} 3.1 1.6 35 
11-2 141 29.18 414 1693 82.7 | 2135 86 126 112.4 | 24.2 4.1 1.8 30 
11-7 141 | 28.11 | 434 1613 | 82.1 | 2199 | 88 150 145.6 | 30.1 6.6 | 2.6 11 























The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 

* See Table 277 for actual values and method of smoothing. ; ; 

+ Based on vacuum-dried food and cryochem-dried feces. Corresponding values for alcohol-dried 
food and oven-dried feces are given in Table 597, page 1421. 

+ Drinking water plus water in foods. 

$ Average number of defecations per day. __ ‘od 

§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods. 
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Bobby 


TABLE 295 
113 months 


Positive MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


















































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date a ae | oe ee ee | 
Intake! Urine | Feces | Intake| Urine | Feces | Intake] Urine | Feces | Intake] Urine | Feces 
mo.-day meg. mg. mg. mg. mg. meg. mg. mg. mg. mg. mg. mg. 
9-18 928 145 665 | | 284 102 158 | 3032 | 2702 33 3256 | 2620 387 
9-23 961 198 735 299 110 164 | 2966 | 2725 18 3170 | 2524 328 
9-28 914 110 foo 277 94 168 | 3053 | 2626 ws 3176 | 2590 358 
10-3 944 121 643 305 104 147 | 3043 | 2684 12 3252 | 2607 253 
10-8 907 166 699 282 114 168 | 2950 | 2746 13 3252 | 2665 331 
10-13 940 164 688 205 110 160 | 3052 | 2644 24 3268 , 2658 323 
10-18 933 142 682 294 113 163 }*3002 | 2699 18 3266 | 2691 284 
10-23 944 154 732 293 40 183 | 2974 | 2690 34 3293 | 2800 345 
10-28 932 129 666 281 114 162 | 3008 | 2646 34 3230 | 2737 338 
11-2 961 106 679 284 92 160 | 2980 | 2472 23 3277 | 2376 415 
11-7 995 106 745 296 63 198 | 2909 | 2612 62 3332 | 2160 623 
TABLE 296 Bobby 


113 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date : 
Intake | Urine | Feces |Intake| Urine Feces Intake] Urine |} Feces |Intake| Urine! Feces 
mo.-day gm. gm. gm. meg. mg. mg. mg. mg. mg. mg. mg. mg. 


9-18 12.69 | 10.42 | 1.62 | 1437 956 425 | 4403 | 4188 34 984 727 163 
9-23 12.47 | 10.76 | 1.63 | 1455 926 474 | 4325 | 4000 26 933 729 159 
9-28 13.05 | 10.40 | 1.56 | 1432 926 472 | 4376 | 3960 33 1011 693 142 
10-3 13.54 | 11.28 | 1.39 | 1488 949 417 | 4312 | 4030 21 965 774 140 


10-8 12.86 | 10.97 | 1.63 | 1429 966 477 | 4141 | 4138 27 1032 770 146 
10-13 13.18 | 10.99 | 1.55 | 1492 940 466 | 4270 | 4028 28 868 738 145 
1 
i 





ae 13.05 | 11.05 .27 | 1492 914 442 | 4471 | 4079 22 1006 774 129 
10-23 13.45 | 10.94 -61 | 1494 905 445 | 4414 | 4059 38 1058 760 146 
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TABLE 297 Bobby 
113 months 


COMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 









































LIGNIN CELLULOSE Se ae 
Date |[— INTAKE 
r a Feces 
Intake Feces Total Stable 
9-18 1.25 156 2.74 0.80 2.80 1.61 0.78 
9-23 1.25 tbh 2.74 0.66 2.80 eo 0.70 
9-28 1725 123i 2.74 0.73 2.80 1.61 Ora’ 
10-3 1226 1.13 Py ee 0.69 2.80 1.61 0.68 
10-8 1.25 LE OY 2.74 0.67 2.80 1.61 0.70 
10-13 Te 25 ae 2.74 0.83 2.80 16 0.78 
10-18 Ue25 1.28 2.74 0.67 2.80 iso! 0.68 
10-23 L225 19 2.44 0.92 2.80 iL foul 0.58 
10-28 1.25 1.61 2.74 Oia 2.80 balan! 0.63 
11-2 1:25 LTR, 2.74 0.60 2.80 1.61 0.60 
11-7 gins oO 2.74 0.70 2.80 1.61 0.74 
TABLE 298 Bobby 
113 months 
Fat PARTITION OF FECES 
Values in grams per day 
é Free 
Unsaponi- Neutral ‘ 
Date fatty Soap 
fiable fat anda 
9-18 ‘ 1.10 On 0.24 1.46 
9-23 0.88 0:32 0.23 1.24 
9-28 0.89 0.29 0.27 Les 
10-3 0.82 0.29 0.24 ie 23 
10-8 0.96 0.21 0.24 02 
10-13 1S OZ 0.18 eco ik Wye 
10-18 101 0.36 OFZ 7s 1.42 
10-23 1.03 0.27 0225 0.99 
10-28 0.87 0.38 0.25 it aie 
11-2 PO’ Opp 0.27 2.29 
11-7 129 0-75 Oss 4.22 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 





















































TABLE 299 Bobby 
113 months 
NITROGEN PARTITION OF URINE 

Values in grams of nitrogen per day 
Urine Total ? - | Creatinine me Uric 
Date volume | nitrogen Urea Ammonia 4 Creatine Creatinine rece 
9-18 | 1020 9.500 7.913 0.303 0.193 0.121 0.136 
9-19 | 1160 10.951 9.236 0.368 0.440 0.271 0.127 
9-20 | 1040 11.505 9.970 0.430 0.443 0.230 0.113 
9-21 | 1275 10.122 8.632 0.308 0.454 0.244 0.092 
9-22 637 10.334 8.802 0.358 0.368 0.232 0.138 
9-23 628 10.650 9.055 0.328 0.425 0.231 0.161 
9-24 440 7.514 6.588 0.162 0.300 0.163 0.137 
9-25 875 14.128 11.119 0.464 0.500 0.282 0.182 
9-26 880 10.966 8.682 0.338 0.390 0.236 0.156 
9-27 590 10.002 8.781 0.339 0.338 0.236 0.138 
9-28 580 10.380 8.942 0.368 0.336 0.217 0.145 
9-29 790 11.361 9.653 0.346 0.362 0.234 0.124 
9-30 865 10.391 8.599 0.344 0.348 0.232 0.132 
10-1 890 9.656 8.201 0.346 0.313 0.207 0.114 
10-2 578 10.173 8.658 0.307 0.372 0.239 0.126 
10-3 770 11.257 9.648 0.384 0.394 0.236 0.118 
10-5 478 8.034 6.950 0.320 0.296 0.165 0.114 
10-6 835 14.639 12.392 0.566 0.461 0.287 0.137 
10-7 785 11.285 9.918 0.412 0.359 0.234 0.112 

10-8 608 10.071 8.783 0.287 35 
10-9 501 8.098 6.989 0.261 ote eee cae 
10-10 732 14.286 12.348 0.592 0.454 0.304 0.133 
10-11 815 11.231 9.740 0.380 0.379 0.241 0.119 
10-12 | 1090 11.326 9.752 0.482 0.406 0.220 0.127 
10-13 | 1010 11.460 9.932 0.448 0.391 0.235 0.120 
10-14 815 11.242 9.871 0.392 0.383 0.224 0.130 
10-15 885 10.495 9.092 0.340 0.376 0.199 0.126 
10-16 795 10.782 9.118 0.386 0.376 0.237 0.119 
10-17 | 1100 11.183 9.393 0.474 0.360 0.220 0.135 

10-18 737 10.986 4! 

10-19 685 11.368 See nase eves os Hee: 
10-20 810 10.790 9.316 0.354 0.354 0.236 ae 
10-21} “105% 11.310 9.916 0.445 0.350 0.248 ame 
10-22 940 10.680 8.890 0.362 0.380 0.234 ee 
10-23 805 10.390 8.910 0.390 0.352 0.211 rae 
10-24 | 1010 11.047 9.610 0.434 0.347 0.2 ve 
10-25 758 10.890 9 224 0.496 0.327 0 ny ciac 
10-26 | 1055 | 11.383 9.668 | 0.680 0.396 Erin er. 
10-27 890 11.031 9.302 0.510 0.368 or Olas 

10-28 | 1160 10.962 ; 

10-20 | ‘S30 10.580 | giz | glace | Grats | 0:22 |) 0-18 
- 795 10.31 ; ; ; : 
10-31 870 10.698 91172 a 486 ve Baoee hele 
gies) 955 10.654 9.012 0.432 hoses NEE hie 
11-2 1115 | 11.256 9.687 0.4 .123 

2: 35 0.373 0.226 3: 
11-3 960 | 11.206 | 9.496 | 0 pate 

; ; 438 0.408 0.254 
ie ay 5 0.131 
ng | sme | GF | SH8 ] oe | ogee | Bam | Onn 
78 | “7-818 | 61546 | 0.364 | oca7o | cere | 0-288 

11-7 540 11.624 1 

11-8 545 9.736 3408 0. 367 0/380 i 17 a1 
“ 25 | 9.940 | 8 714 | 0: —o 
11-10 eh 526 0.309 0.215 0.131 
11-11 | 1105 ieee ee 0.338 0.334 0.236 0.144 
0.390 0.334 0.296 0.143 





The a iven i initi 
ge given is the initial age at start of study. Urine volumes are in milliliters. 
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TABLE 300 Bobby 
113 months 


VOLUME, WEIGHT AND SULFUR PARTITION OF URINE 
Values are averages per day 








Specific Wet Dry SULFUR PARTITION 





Date | Volume 











: de Mra oes 
gravity | weight | weight Inorganic, Ethereal) Neutral 

mo.-day ml gm. gm mg mg mg 

9-18t 1026 1.025 1052 45.1 — = — 

9-237 683 1.031 704 45.8 — — — 

9-28 7 741 1.030 763 44.9 592 42 59 
10-3 t 700 1.030 721 46.8 636 40 98 
10-8 + 749 e051 772 45.9 632 41 97 
10-13 921 1.023 942 46.3 627 37 74 
10-18 fF 845 1.026 867 46.9 643 36 95 
10-237 904 1.023 925 45.6 642 34 84 
10-28 + 922 1.030 950 45.6 610 46 104 
11-2+ 876 1.030 902 42.7 594 57 85 
11-77 805 1.024 824 42.9 — — — 
11-7f{ — — _- — 666 46 32 
11-8} — —_ _ — 547 46 67 
11-9{f —_— — _- _—: 583 Dil 72 
11-10f — — _ -—-: 606 54 62 
1 aes ie _ — — —— 630 45 13 

















* Cryochem dried. / 
+ Determined upon five-day composites and corrected for precipitate solubility. 
t Determined upon daily urine collections and corrected for precipitate solubility. 


TABLE 301 Bobby 
113 months 


Sativa CuLTURE ESTIMATION OF CARIES ACTIVITY 


















































* COLOR REACTION TEST{ 
QUANTITATIVE 

Date QUALITATIVE} hours after preparation 

Lacto- ; 
bacilli | Cocci | Yeast BY ee ee te et pe es 

mo.-day colonies per ml. of saliva 

9-22 | 32,400 0 3,000 on 0 3 4 4 
10-23 3,000 0 12 ,000 oo 0 4 4 4 
10-31 3,400 — 4,000 oa 0 4 4 4 
11-7 15,000 — 2 ,000 + 0 4 4 4 
11-14 | 36,000 50 450 + 3 4 4 4 








0.2 ml. saliva to tomato agar plate. 
1.0 ml. saliva in acid glucose broth. 
0.2 ml. saliva into melted beef agar. 
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Bobby 


TABLE 302 
113 months 


TITRABLE ACIDITY AND ORGANIC AcID IN URINE 
Values in milliequivalents per day 

















. Total . Total 
Titrable ° Titrable | . 
Date acidity pH pee Date acidity pH enue 
9-18 12.9 6.81 35 .2 10-16 15.6 6.56 32.9 
9-19 21.6 6.07 36.6 10-17 18.2 6.72 34.8 
9-20 29.2 5.60 39.6 10-18 16.8 6.80 34.0 
9-21 12.0 6.70 30.0 10-19 20.6 6.30 32.8 
9-22 30.4 5.80 34.8 10-20 16.0 6.70 36.4 
9-23 24.8 5.70 36.5 10-21 15.6 6.68 42.2 
9-24 8.1 6.72 24.0 10-22 12.6 6.62 35.6 
9-25 29 .2 6.13 30.5 10-23 15.0 6.59 36.6 
9-26 20.8 6.10 36.2 10-24 16.4 6.57 36.7 
9-27 25 .2 5.85 33.5 10-25 16.0 6.63 37.8 
9-28 23.8 5.94 32.7 10-26 5.0 6.87 46.5 
9-29 14.1 6.50 36.4 10-27 10.0 see Os 37 .6 
9-30 21.4 6.12 32.3 10-28 14.8 6.58 33.0 
10-1 20.6 6.28 28.4 10-29 hy gee 6.42 30.2 
10-2 12.4 6.64 32.4 10-30 iy erg 6.28 33.0 
10-3 vee! 6.40 31.2 10-31 16.4 6.47 33.8 
10-4 ~- oo — 11-1 11.9 6.67 37.4 
10-5 10.7 6.83 29.8 11-2 18.4 6.32 38.8 
10-6 26.0 6.39 43.0 11-3 Lao 6.20 33.1 
10-7 20 .2 6.29 34.4 11-4 18.5 6.37 30.2 
10-8 12.8 6.61 35.1 11-5 10.1 6.67 37.2 
10-9 10.3 5.42 28.6 11-6 21.4 5.29 20 .4 
10-10 28.5 6.09 38.1 11-7 bate 6.49 30.3 
10-11 20.2 6.40 35.9 11-8 18.0 6.20 28.6 
10-12 18.6 (erH! 29.6 11-9 10.4 6.52 33 .6 
10-13 18.0 7.00 33.5 11-10 6.2 6.96 30.8 
10-14 19.2 6.42 33.3 11-11 Loss 6.40 31.3 
10-15 13.3 6.82 29.9 





‘ me oun oe ras 
5 per ae a no 








Oa nae oe j 


| ee a ae bite? tg 


BOBBY 
Figure 469. Dental examination, age 115 months. 
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BOBBY 


947 


Bobby 
113 months 


Iron, Copprer, ZINC IN INTAKE, URINE, FEcES* 
Values are averages per day 











Date 


mo.—day 


9-18 

9-23 

9-28 
10-3 


10-8 

10-13 
10-18 
10-23 


10-28 
11-2 
11-7 





IRON 
Intake | Urine | Feces Intake 
mg. mg mg mg 
9.23 0.13 9.19 4.30 
9.75 0.06 9.41 3.84 
11.66 0.05 8.56 5.30 
10.38 0.11 6.83 4.49 
Gy al 0.08 10.66 4.52 
10.42 0.04 8.28 4.43 
12.07 0.07 8.36 5.86 
13.67 0.06 8.58 6.21 
12.51 0.03 8.17 5.02 
9.54 0.07 8.02 5.00 
7.81 0.08 8.66 4.71 





COPPER 


Urine 


oo & 
rs 
o 


ZINC 





Feces 


Intake 


Urine 











The age given is the initial age at start of study. Dates given are first days of five-day balance 


periods. 


* Determined polarographically. 

















TABLE 304 Bobby 
113 months 
MANGANESE IN INTAKE, URINE, FECES 
Values are averages per day 
Date Intaket | Urine* | Fecest Date Intake ¢ | Urine* | Fecesf 
mo.-day mg. mg. mg. mo.-day meg. mg. mg. 
9-18 1.99 0.000 2.06 10-18 2.36 0.000 1.96 
9-23 1.90 0.016 1.99 10-23 2.25 0.000 | 2.18 
9-28 2.18 0.008 | 2.08 10-28 2.31 0.000 | 2.09 
10-3 2.00 0.016 1.99 
10-8 2.22 0.023 2.29 11-2 2.01 0.000 | 2.06 
10-13 2.13 0.000 | 2.20 11-7 oie 0.004 1.95 




















The age given is the initial age at start of study. D 


periods. 


* Determined polarographically. 
+ Determined chemically. 


ates given are first days of five-day balance 
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& Bobby 
TABLE 3044 ER: 


CARBON IN INTAKE, URINE, FECES 
Values in grams per day 






































Dae Intake Urine Feces Date Intake Urine Feces 
9-18 | -189.8 | 8.8 ae 10-18 | 189.8 9.8 9.5 
9-23 189.8 9.0 —= 10-23 189.8 Saw — 
9-28 189.8 8.4 TOR 10-28 189.8 bahar! 10.6 
10-3 189.8 8.4 9.6 
10-8 189.8 Sam — 11-2 189.8 8-2 — 
MOPS 189.8 848 — ale, 189.8 7.9 13%5 
TABLE 305 Bobby 
113 months 


Iron, MANGANESE, Copper, ALUMINUM, LEAD, TIN 
IN INTAKE, FEcEs* 
Values in milligrams per day 






































IRON MANGANESE COPPER 

Date 
Intake Feces Intake Feces Intake Feces 
9-18 10.94 7.98 2.00 1.80 2.64 1268 
9-23 10.28 8.75 Lae 1.63 PPP 2.38 
9-28 9.80 7.68 AA Ae. 1.80 4.24 fa AF) 
10-3 12.53 7 et!) Los 1.81 3.65 1s7.6 
10-8 14.04 8.92 222 2.16 ORE 2.07 
10-13 11.49 8.15 PS | 2.05 3.50 Dea 
10-18 12.18 8.76 2.14 1.70 6.11 2.20 
10-23 12.48 7237 2.18 1.69 4.14 1.75 
10-28 11.05 7.71 2.13 1.83 4.60 1.83 
li=2 10.26 8.23 1.76 LEE eal Pde tes Leia 
11=7 9.03 7.90 i Ar 1.54 2.76 1.80 

ALUMINUM LEAD TIN 

9-18 4.40 2 07 0.58 0.30 1.33 eat 
9-23 3.80 2.05 0.56 0.45 152 ay) 
9-28 2.85 Deal 0.52 0382 ras. 1.39 
10-3 S238 1.99 Ora 0.228 Se 68 
10-8 2.43 2.56 0.62 0.32 1.54 1.84 
10-13 1.98 2.30 0.45 OR22 0.92 .87 
10-18 3.50 2.40 0.67 0.25 Once .76 
10-23 2571 ib pga. 0.62 0.31 OFZ 14 
10-28 a U2 bear @.52 0.26 0.70 .58 
11-2 3.24 1.55 0.66 0.30 0.75 64 
11-7 Pea let 1.84 0.52 0 30 0.76 .t5 





* Determined spectrographically by the method of Brody, James K. and Ewing, D. T. Spectro- 


Bales determination of some metallic elements in food and feces. Indus. Engin. Chem. (Anal. Ed.) 
(2 0a/, It . ; 
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BOBBY 


Ficurr 470. Actual size reproduction of roentgenogram of left hand. 
Chronological age 113 months. 





FIGURE 471. , 
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BOBBY 


\ctual size reproduction of roentgenogram of left 
Chronological age 113 months. 


elbow. 


BOBBY 


BOBBY 
FIGuRE 472. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 113 months. 
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BOBBY 


473. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 113 months. 


FIGURE 





BOBBY 


Actual size reproduction of roentgenogram of left hip. 


FIGURE 474. 
Chronological age 113 months. 
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BOBBY 


Actual size reproduction of roentgenogram of left knee 
Chronological age 113 months. ‘ 


FIGURE 475. 
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BOBBY 


Figure 476. Actual size reproduction of roentgenogram of left knee. 
Chronological age 113 months. 





BOBBY 


177. Actual size reproduction of roentgenogram of left foot. 
Chronological age 113 months. 


FIGURE 


BOBBY 


Figure 478, Actual size reproduction of roentgenogram 01 left foot. 
Chronological age 1138 months, 
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Fiagure 479. BOBBY, age 150 months. 





BOBBY 


Figure 480. Actual size reproduction of roentgenogram of left hand 


Chronological age 150 months. 


FRANK 


Frank’s father was Italian, a barber, about 35 years old. The 
mother was one of five siblings born in Scotland. She worked in 
the mills in Scotland before coming to Canada in 1928. Eighteen 
months later she brought her baby to Detroit. 


Medical History 


Frank was born in a Canadian hospital March 25, 1929. He 
weighed 6 pounds, 8 ounces, delivery was normal and he was 
breast-fed for two months. He had whooping cough at three 
years and measles six months later. He was 64 months old when 
first examined by the Village pediatrician. The examination was 
negative except for an hemangioma of the left ankle. Schick, 
Dick, Pirquet and Wassermann tests were negative. 

When Study II started Frank was 78 months old. His health 
was excellent throughout the eight months except for four days 
during which he had acute tonsillitis. November 11 he became ill 
and his temperature reached 102.4°. Evening temperature No- 
vember 12 was 102.3°. On examination by the pediatrician No- 
vember 13, entry read: ‘“‘Acute tonsillitis. No cough or nasal dis- 
charge.”’ Highest temperature on that day was 100° and the 
following day normal temperatures were recorded. 


Psychological 


Frank first was tested when 42 months old. On the Stanford- 
Binet test he was given a M.A. of 38 months, I.Q. 91. 

Subject was cooperative but a little self-centered and unwilling 
to do a great deal which displeased him. He seems to lack ability 
to use his usual impressions in finding his motor coordination. 
Except for his comprehension and retentive memory he seemed a 
little inferior. He appeared to show good comparative value and 
normal interest in self. His mental capacity in general would 
seem of low normal type. 


Another examiner tested the boy when he was 80 months old. 
On the Stanford-Binet test he showed a M.A. of 70 months, I.Q. 
88; on the Arthur Point Scale, M.A. 79 months, I.Q. 99; on the 
Goodenough test, M.A. 60 months. 
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Frank is an unusually attractive child with snapping black 
eyes, dark complexion and a square, plump face. He looks Italian. 
He was smiling and responsive and seemed to be delighted with the 
testing situation. He wanted to show the tests to Mrs. Powers, to 
Herbie and to everyone else that he could think of, He talked 
a great deal and had a high output of energy. 

On the basis of the Stanford-Binet alone Frank’s intelligence 
would be classified as dull normal, although with concrete ma- 
terial he works up to average. Frank is the kind of child who gives 
to everyone the impression of being much more intelligent than 
he is. He is alert, energetic, responsive and a bit small for his 
age. These all combine to make him seem younger than he is and 
more intelligent than he is. For these reasons his somewhat 
limited ability is likely to be overlooked at school and more will 
be expected of him than he will be able to handle. 


A different examiner tested Frank three years later. At 115 
months the Revised Stanford-Binet, Form L, showed a M.A. of 
92 months, I.Q. 80. 


Frank was very friendly and showed the sparkling nature which 
he had when examined three years ago. He appeared ready to 
cooperate in anything that might be requested of him. He did 
not have much to say spontaneously, but answered questions in 
a very friendly way. He talked about his bicycle and said that he 
likes to ride it. He said, that when he leaves the Village next week, 
he is going to a new boarding home in Detroit. He hopes he will 
like the new school. When asked what was hard at school Frank 
replied, ‘“‘Nothing in this school,” indicating that his program 
must be well adjusted to his abilities. He said that he likes reading 
best, although his reading is poor. When seen in the cottage, he 
showed a happy relationship with the other children and adults 
there. On a couple of occasions when he was teased by the other 
youngsters or was unable to keep up to them he would remark in 
an offhand way, “Oh well I don’t care” or “So what?”’. This sort 
of thing did not seem to threaten him at all. This freedom in his 
nature appears to be a very healthy condition. 

Frank cooperated well in the examination. He responded rather 
quickly when he was able to give answers and when he was sure 
he did not know the answer to a question he was not hesitant to 
say so. He made several incorrect replies, showing his lack of 
critical ability. He was able to concentrate his attention well for 
a short time but was not consistent in doing so. od 

Frank’s rating on this Revised Stanford-Binet test places him in 
the dull normal group, in dealing with abstract verbal problems. 
His basal age was year 6 and successes ranged through year 11. 
He failed the comprehension questions at year 7 but passed those 
at year 8. Another irregular performance was that he failed the 
test for sentence memory at year 8 but passed the test of sentence 
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memory at year 11. The same instability is revealed as was shown 
at the time of the previous examination by his wider than average 
scatter. Although the rating on this test of verbal intelligence is 
a little lower than on the last previous test, the rating places him 
in the same grouping as far as intellectual level is concerned. It 
should be kept in mind also that Frank has middle-range average 
ability in dealing with concrete problems as shown by his work 
in the Arthur Point Seale. 


Endocrinological 


Frank was 84 months old when classified by the endocrinol- 
ogist from the medical history, growth records, basal metabo- 
lism, physical examination and roentgenograms of hip, shoulder, 
knee, foot and hand. 


Gain of 3.2 inches in a period of one year, seven months. 
Normal increment for this age and time is 3.5 inches. None of 
his deciduous teeth has exfoliated. No structural endocrine 
abnormalities. 


Roentgenographic Study for Osseous Development 


Wrist: Distal epiphysis of the ulna, which normally appears at 
six, is barely visible. All the other centers including the carpal 
bones are present and normally developed. 

Elbow: Internal condyle of the humerus, which normally appears 
at six, is present and normally developed. Proximal epiphysis of 
the radius, which normally appears at five, is present but 
definitely underdeveloped. 

Diagnosis: Probable normal osseous development. 

Classification: Endocrine normal. 
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TABLE 306 Frank 
RECUMBENT LENGTH AND WEIGHT 
RECUMBENT RECUMBENT 
Age ae Weight || Age haa Weight 
Total Stem Total Stem 

mo.-days cm. cm. kg. mo.-days cm. cm kg. 
75-13 116.8 — 20 .52 84-2 — — Py oe 
17-25 — — 20.41 84-5 2 eG 68.7 — 
78-13 — — 2128 84-8 -- — 23 .60 
78-16 — — VAL BYE 84-9 UPA oe! 68.9 — 
78-23 — —- 21.16 84-13 — — 23.50 
78-27 119.1 67.3 — 84-15 IAL ES 69.2 — 
78-29 - — 21.20 84-18 — — 23.70 
79-3 —_— — 205 84-22 — — 2ant0 
79-9 _- _ 21es19 84-23 i203 68.6 — 
79-12 —- — PATHE 84-27 — — 28010 
79-15 LIOR, 68.3 — 84-29 | 121.4 69.2 — 
79-19 — — 21585 85-4 — — Jaeoe 
79-23 — — PAN Lo! 85-5 12158 Gan -- 
79-26 — — 2A 62 85-7 — — 24.09 
79-28 119.1 68.3 — 85-8 L2G 69.0 — 
80-4 — — 21285 85-12 — — 23.99 
80-9 — — 21.94 85-14 12159 68.6 ~- 
80-12 — — ph BAS 85-18 — — 24 .00 
80-15 120.0 68.4 — 86-19 PD) ef 69.0 24 .97 
80-19 — — 22.25 87-21 122.8 69.0 24.66 
80-23 — — 22589 89-22 12329 69.0 24 .40 
80-25 120.3 68.6 — 90-22 124.0 69.8 25.42 
80-29 —_— -—- 22.45 91-26 Woe (OS 25.24 
81-2 — “= 22 .47 92-24 125.7 69.4 25.88 
Si-7 — —- 22 .42 96-6 128.0 72.0 26.79 
81-8 120.2 68.6 — 99-14 129.0 Tahaw 25.29 
Siler ee — — 22006 114-4 V2 75.5 30.39 
81-19 — — 22.50 125-23 — — 31.39 
SI-21 — — 22 .60 125-28 — — 31.21 
Si1-22 120.5 68.3 — 126-5 — — 31.63 
81-28 — — 22.80 126-9 139.6 GED 31.68 
82-3 120.6 68.7 22.70 126-12 139.4 77.8 — 
82-6 — — 22.85 126-14 139.7 78.0 31.73 
82-12 — — 22.90 126-16 139.7 77.4 — 
82-15 ial al 68.6 — 126-18 139.3 (bcd 31.59 
82-19 — — 22.80 126-23 — — 31.84 
82-24 — — 22.97 126-29 — — 32 .30 
82-25 121.0 68.6 — 127-3 — — 32.06 
82-27 — — 23 .09 127-8 — —— 32.19 
82-28 — — DEY Alre 127-14 140.2 Thad S282 
83-7 — — 23.19 127-15 139.6 thee --- 
83-11 =—= — 23 .30 127-16) “140.2 78.6 - = 
83-16 PAT 3: 68.9 — 127-18 | 140.4 78.5 ~- 
83-17 — PES AW 127-19 140.2 78.2 = 
83-22 — — 23 .45 
83-27 — — 23 .40 127-20 — — 32.28 
83-29 121.9 69.2 ao 162-22 156.1 84.1 42.91 


Actual values are averages of independent measurements b 
values given with the balance data the actual values given a 
figures entered for their respective b. 


ing and the resulting 


intervening between measuremen 





bove were s 
alance periods. Values for balance periods 


y two workers. In calculating the smooth 


ts were obtained by interpolation. 


moothed by three-point averag- 
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TABLE 307 Frank 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
BREADTH LENGTH WIDTH 
Age* : 
Biacro- | Intertro- | Inter- ee 
mial chanteric | cristal Tibia Head Chest Head 

79 21.8 20.2 19.2 23.8 19.1 19.0 14.2 
80 23.3 20.0 19.0 24.1 20.0 18.7 14.3 
81 22.2 21.0 19.3 23.5 19.2 19.0 14.4 
83 22.0 21.0 19.5 23.8 19.2 AGT 14.4 
83 92.3 21.0 19.6 24.2 19.2 18.5 14.3 
84 22.0 21.0 19.5 24.1 19.1 19.3 14.5 
86 22.6 21.4 19.0 24.5 19.3 19.8 14.5 
87 23.0 21.5 20.0 24.1 19.2 19.2 14.3 
88 23.7 21.3 19.5 24.5 19.3 18.8 14.5 
90 23.8 21.1 19.4 24.8 19,3 19.6 14.4 
91 23.9 21.4 19.5 24.7 19.2 19.0 14.5 
92 23.6 2153 19.5 25.5 19.2 19.5 14.5 
93 24.0 ee | 20.0 25.3 19.2 19.0 14.5 
96 23.0 22.0 20.0 25.8 19.2 19.5 14.4 
99 24.4 21.8 20.0 26.0 19.5 20.2 14.4 
114 24.3 a 21.0 27.8 19.5 21.0 14.8 
126 25.0 = 21.5 29.0 19.6 21.6 14.8 
127 26.0 = 21.6 29.6 19.5 21.0 14.5 
128 26.1 ae 21.7 29.7 19.5 21.0 14.8 
163 34.1 26.8 25.0 40.7 19.4 93.5 15.0 
A . DEPTH CIRCUMFERENCES 

ge 

Chest Head Chest Thigh | Abdomen |Upper arm 

79 14.0 53.1 56 32 

80 14.0 54.0 57 33 S Ca 
81 14.0 54.0 57 34 56 17.0 
83 13.6 53.3 57 34 52 17.0 
83 ay 53.5 57 34 54 1 7oe 
84 14.3 53.2 

86 14.3 B45 ae oF yy ER 
87 14.5 54.6 58 35 54 17.5 
88 14.5 54.5 57 34 55 174 
90 14.0 53.6 59 33 54 16.4 
91 14.0 54.0 

92 14.5 54.5 8 35 ed tg: 
93 14.5 54.0 59 36 54 ¥ 
96 14.2 54.0 61 36 35 in 
99 14.6 54.0 61 34 56 16.2 
114 15.8 54.5 (e 
126 16.0 55.0 BE aE ar es 
127 15.5 54.5 64 39 60 ie 
128 15.5 55.0 64 40 59 sb 
63 iL Give) 56.1 az aoe 68 20.3 





* Months, 








TABLE 308 


Frank 
Bioop DETERMINATIONS 














Age Date 
months | mo.-day 
(ae 7-8 
84 3-16 
86 5-12 
*86 5-12 
99 7-9 
=126 9-13 
86 5-12 
126 9-13 
78 9-20 
86 5-12 
126 9-13 
78 9-20 
86 5-12 
86 5-12 
78 9-20 
86 5-12 


WHITE BLOOD CELLS 





Red Hemo- 







































































: p Poly- Lym- ; 
cells globin Total oratise ahs Mono- | Eosino- 
nuclears| cytes | cytes | philes 
ae! per per per per per 
millions |gm./100 ce.| ce. mm. cent cent cent cent 
3.93 11+ 5600 44 50 1 2 
4.37 12+ 6700 38 56 5 1 
3.63 11+ 6900 37 50 a 4 
4.15 11+ ae <a me a ome 
4.23 107 6850 36 55 8 1 
4.58 13§ 1800t 56 36 8 0 
RED BLOOD CELL MEASUREMENTS 
Hematocrit 
Volume Weight | Diameter | Thickness 
per cent Cu Mee. M M 
37 90 97 7.4 2.0 
40 87 — 7.5 2.0 
MINERALS (mg. per 100 ml.) 
SERUM ERYTHROCYTES 
Cal- | Phos-| So- | Potas-| Chlor- | So- | Potas- | Chlor- 
cium |phorus| dium | sium ine dium | sium ine 
9.5 | 5.65 338 16.5 393 42 452 179 
10.0 | 4.96 310 14.4 364 63 436 210 
11.4 | 6.65 324 32.1 370 45 378 189 
PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 
Nitro- | Total Phos- Neutral Lat A ad yah 
gen lipid | pholipid fat Total | Free | Esters 
1158 | — — — aon Ve ae 
1142 474 168 39 170 31 235 
ERYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 
aoe | 457 | 259 | 16 | 154 | 114 | 67 
Ee ie 0.38 
Resistance . per cent of Na J 
Hypotonic so- Hemolysis Complete, 
dium chloride | per cent of NaCl 0.24 
Beginning : F o 
Saponin : micrograms of saponin 
P Hemolysis Coirplete, 


micrograms of saponin 53 








32.7 per cent by weight. Specific 


d cells total solids: 
Red blood cells tota 1.02; red cells, 1.08. 


gravity: whole blood, 1.05; plasma, 








* Venous blood. 


+ Haden-Hauser hemoglobinometer. 
§ Evelyn photoelectric colorimeter. 


t Heparin. 
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TABLE 309 Frank 
Basat METABOLISM MEASUREMENTS 

Sur- : Body Blood Basal 
Respi- Pulse 
Age Date face . temper- pres- metab- 
- area* ration rate ature sure olism 
months mo.-day sq.m. per min per min. alt S/Dt Cal. /24 hr. 
78 10-8 0.839 22 — aes J 1022 
79 10-23 0.841 19 64 98.7 — 955 
79 11-9 0.849 20 64 98.7 78/50 958 
80 it? 0.849 18 64 98.0 80/56 960 
80 12-9 0.864 21 76 98.6 88/62 989 
81 12-19 0.868 18 76 98.0 84/60 1042 
81 123 0.868 22 72 98 .2 88/60 962 
82 1-15 0.873 18 78 98 .6 90 /66 1015 
82 1-26 0.875 16 70 98.4 78/50 1010 
83 B27 0.881 16 65 98.4 78/50 1001 
83 3-9 0.886 16 72 98.6 89/70 1056 
84 3209 0.893 18 72 97.8 86/60 1015 
84 $298 0.893 16 68 98.0 82/58 1037 
84 4-1 0.892 16 60 98.0 84/59 970 
84 4-7 0.895 17 68 98.0 82/60 998 
85 4-15 0.894 18 81 99.0 87/64 1051 
85 4-21 0.896 17 76 98 .6 86/62 1015 
85 ADF 0.900 18 81 99.2 90 /62 1022 
85 4-30 0.901 19 70 99.3 88/58 902 
85 5-6 0.902 18 76 99.3 89/60 1018 
126 9-21 1.10 26 62 98.1 80 /42 1305 
126 9-22 1.10 21 60 98.3 82/52 1311 
1a7 10-31 1.12 22 78 98.4 84/48 1421 
127 11-] 1:19 18 74 98.4 88/56 1356 
* DuBois formula. 
T Systolic /Diastolic. 
TABLE 310 Frank 
HEIGHT AND WrIGHT REcoRD* 

Age | Height | Weight || Age | Height Weight Age | Height) Weight 
months inches pounds months inches pounds months inches pounds 
64 44 441 83 471 1 114 1 54 
69 | 45 431 87 | 484 3 eles: ert 
70 | 48 473 89 | 483 125 | 542 | 683 
72 | 453 | 473 93 | 491 1 130°) 658-4 ere 
75 | 453 | 473 94 | 493 H 147 | 57% | 753 
79 | 47 483 102 | 493 i 148 | B7i | oe 
80 | 47 50 111 | 524 3 : : 








* Clinical. See also table of recumbent lengths and weights. 


TABLE 311 Meanie 


MEASUREMENTS OF THE BONES OF ‘THE WRIST 





























AGE, months 75 78 84 86 99 126 163 
CARPALS 
AREA, sq. mm. 
Hamate 88 90 96 97 118 161 232 
Capitate 152 156 166 HL 202 252 345 
Lesser Multangular 17 22 28 28 42 73 129 
Greater Multangular 37 38 40 44 62 92 154 
Navicular 27 30 39 42 60 104 219 
Lunate 42 48 51 53 65 100 167 
Triangular 46 49 54 56 66 97 149 
Pisiform rh 
GREATEST DIAMETER, mm. 
Hamate 13 14 14 14 16 17 23 
Capitate 17 17 leg 18 20 22 26 
Lesser Multangular 5 6 7 7 8 10 14 
Greater Multangular 8 8 8 9 10 12 16 
Navicular 7 8 9 9 12 15 22 
Lunate 8 9 10 10 ala 14 19 
Triangular 9 10 10 10 12 14 17 
Pisiform 11 
Epiphyses 
Ist Metacarpal e 8 8 8 9 11 14 
2nd Metacarpal 9 10 10 10 10 12 14 
3rd Metacarpal 8 10 10 10 10 12 14 
4th Metacarpal 7 8 8 8 8 10 12 
ULNA 
DIAMETER, mm. 
Distal epiphysis ut 2 3 5 9 12 15 
Distal metaphysis 12 12 12 12 13 14 16 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 19 20 21 21 23 25 32 
WRIST AREA,* sq. mm. 1108 1128 1183 1170 1262 1469 1676 





* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936). 


TABLE 312 Frank 


SKELETAL MATURATION 
Values in months 




















Chrono- HAND FOOT | ELBOW | KNEE HIP |SHOULDER| AVERAGE 
logical _————$|_ _[_—_———_—\—- 

age B.B.G.*| Floryt | Kellyt | Todd§ | Todd§ | Todd§ | Todd§ | Todd§ Todd§ Todd§ 

75 91 75 88 82 78 75 81 80 83 80 

78 94 76 94 85 81 81 84 85 87 84 

84 95 79 94 89 86 84 89 89 88 88 

86 98 81 100 91 88 88 90 93 92 90 

99 112 92 112 105 103 102 105 101 103 103 
126 128 108 122 129 133 121 =— 129 125 127 
163 177 147 160 165 — — — — = = 











* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 


tudies in Child Welfare, vol. 4, no. 1, 1928. 
s Flory, 3 P, eccucn Apvalpprient in the hand as an index of skeletal development. Monographs 


ri 
f the Society for Research in Child Development, vol. 1, no. 3, 1936. Rie \ ‘ 
. t Kelly, i. y anntsinia age and its relation to stature. University of Iowa Studies in Child Welfare, 


1. 12, no. 5, 1937. : * : ; 
i Piietantiod by T. Wingate Todd, C. C. Francis and Idell Pyle, Western Reserve University, 


Cleveland. 
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FRANK 
FigurRE 481. Actual size reproduction of roentgenogram of left hand, 
Chronological age 75 months. 
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FRANK 


Figure 482. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 75 months. 
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= FRANK 
‘IGURE 483. Actual size reproduction of roentgenogram of left elbow 
Chronological age 75 months. 


FRANK 97] 





FRANK 
Figure 484. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 75 months. 





FRANK 


\ctual size reproduction of roentgenogram of left hip. 


Chronological age 75 months. 





ox 


FRANK 


FRANK 
Figure 486. Actual size reproduction of roentgenogram of left knee. 
Chronological age 75 months. 
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FRANK 
7. Actual size reproduction of roentgenogram of left 
Chronological age 75 months. 


FIGURE 48 knee. 





FRANK 
FiGuRE 488. Actual size reproduction of roentgenogram of left foot. 
Chronological age 75 months. 





FRANK 


Figure 489. Actual size reproduction of roentgenogram of left foot. 


Chronological age 75 months. 
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TABLE 313 Frank 
78 months 


Foop INTAKE 
Values in grams per day 

















DATE 
Food 9-30 | 10-30 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23 
to to to to to to to to 
10-30 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23*| 5-12t 
Apple 100 100 100 100 100 100 100 100 
Ascorbie acid — — — .02 .02 — --- — 
Banana 100 100 200 200 200 200 200 100 
Beef, lean 100 100 100 100 100 100 100 100 
Bread, white 20 70 70 70 70 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 30 30 
Butter 20 30 30 30 36 35 38 48 
Cabbage 25 25 25 25 25 25 25 25 
Carrot 25 25 25 25 25 25 25 25 
Cheese, American 15 15 15 15 15 15 15 15 
Corn flakes 15 15 15 15 15 1S 15 15 
Egg, whole 50 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 20 20 
Milk, fluid 400 400¢| 400t| 400+¢) 400t) 400+) 4007; 4007 
Orange concentrate 50 50 50 50 — — — — 
Orange juice, fresh — — — — = 50 50 50 
Peanut butter 16 16 16 16 16 16 16 16 
Potato 40 70 70 70 70 70 70 70 
Salt 2 2 2 2 2 2 2 2 
Shredded wheat 15 15 15 15 15 15 15 15 
Spinach — — — — — 100 | — — 
Sugar (average) 9 6 5 6 8 11 1 10 
Tomato juice 60 60 60 60 60 60 60 60 
Water (average) 425 387 432 532 400 410 370 496 








* Oxalic acid, 0.7 gm., and calcium (as acetate) 0.058 gm., additional. 
+ Irradiated. Diluted 1:1. ; 
¢ Paroidin, 2 cc. hypodermically, April 7, 9, 12, 14, 17, 19, 22, 24. 


TABLE 314 Frank 
80 months 


PEDOMETER MEASUREMENTS 





























Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 1% 12-14 1} 1-11 14 3-8 13 4-18 1§ 
11-17 13 12-15 135 1-12 1} 3-14 2% 4-19 2} 
11-23 } 12-21 2 1-18 15 3-22 23 4-25 1k 
11-24 1 12-22 1 1-19 2h 3-29 2k 4-26 2 
1-26 13 

11-30 1% 12-28 1+ 2-1 1 4-4 2k 5-2 14 
12-1 i 12-29 1§ 2-29 13 4-5 } 5-3 1 
12-7 1% 1-4 12 3-1 23 4-11 1% 5-9 2 
12-8 1s 1-5 13 3-7 23 4-12 13 5-10 1 


New Haven pedometers were set at 27 inches and worn hooked to belt during hours awake. 


Frank 


TABLE 315 78 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 

































































INTAKE AVERAGE DAILY FECES 
HEAT OF 

Dai ite Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY Pos) ae 
ate en - . e ° 

length* ra meals Dep ation | ination 

: wc lamers] FA [vate | O06] Poco | yt | gest | Pat | rate | time 

mo.-day | cm. kg. gm. gm. | gm. | Cal. | Cal. | Cal. gm. gm. | gm. hours 
9-30 119 21.34 320 1330 | 57.5 | 1648 64 99 103.0 | 22.0 ra! 1.8 12 
10-5 119 21.31 316 1237 | 57.5 | 1630 | 65 105 107.4 | 18.0] 4.9 1.4 31 
10-10 119 21.27 317 1269 | 57.5 | 1636 70 58 108.6 | 17.0 1.9 1.4 22 
10-15 119 21.24 319 1249 | 57.5 | 1644 68 79 91.0 | 16.0 1.9 1.6 48 
10-20 119 21.14 320 1139 | 57.5 | 1648 62 66 58.4 | 13.0 2.0 0.8 49 
10-25 119 21.15 316 1209 | 57.5 | 1632 64 49 57.0 | 10.0 1.4 1.4 48 
10-30 119 21.27 | 370 1249 | 71.0 | 1921 60 86 112.8 | 18.0 3.1 1.4 11 
11-4 119 21.37 362 1162 | 71.0 | 1887 68 77 92.6 | 16.0 2.6 1.2 11 
11-9 119 21.52 | 367 1260 | 71.0 | 1909 73 77 83.0 | 17.0 2.8 1.2 24 
11-14 119 21.53 356 1250 | 71.0 | 1866 | 59 60 68.0 | 13.0 1.8 1.2 48 
11-19 120 | 21.7 356 1241 | 71.0 | 1865 68 74 65.2 | 11.0 1.6 1.6 49 
11-24 120 | 21.80 | 358 1291 | 71.0 | 1872 74 64 70.6 | 11.0 1.8 1.6 25 
11-29 120 22.01 354 1269 | 71.0 | 1858 69 54 66.2 | 14.0 2.2 1.4 26 
12-4 120 | 22.15 378 1323 | 74.0 | 1958 62 64 93.4 | 16.0 2.1 1.6 10 
12-9 120 | 22.30] 378 1351 | 74.0 | 1960 64 66 76.6 | 14.0 2.0 1.2 25 
12-14 120 | 22.36 | 380 1348 | 74.0 | 1969 61 61 78.0 | 12.0 1.8 1.6 25 
12-19 120 22.44 382 1376 | 74.0 | 1974 62 87 108.6 | 17.0 2.2 1.8 24 
12-24 120 22.45 390 1384 | 74.0 | 2006 66 93 172.6 | 21.0 2.4 2.6 24 
12-29 120 | 22.48 387 1376 | 74.0 | 1994 69 77 122.4 | 17.0 1.8 2.2 25 
1-3 120 | 22.49 | 381 1416 | 74.0 | 1973 64 82 98.2 | 16.0 2.6 1.8 12 
1-9 120 | 22.55 384 1369 | 74.0 | 1982 63 92 92.4 | 21.0. 3.4 1.2 25 
1-13 120 | 22.63 388 1550 | 74.0 | 1974 85 82 82.8 | 20.0 2.9 1.4 25 
1-18 121 22.70 | 392 1434 | 74.0 | 1993 72 78 75.0 | 16.0 2.4 1.2 49 
1-23 121 22.78 387 1487 | 74.0 | 1972 74 72 88.0 | 14.0 19 1.4 25 
1-28 121 22.82 | 387 1460 | 74.0 | 1971 73 72 69.2 | 17.0 2.2 1.2 25 
2-2 121 22.85 392 1380 | 74.0 | 1991 70 56 70.2 9.0 1.2 1.2 35 
2-7 121 22.89 371 1297 | 80.0 | 1888 71 108 129.4 | 23.0 2.7 2.2 26 
2-12 121 22.95 | 379 1285 | 80.0 | 1918 69 69 78.2 | 17.0 2.3 1,2 25 
2-17 121 23.08 372 1286 | 80.0 | 1982 65 67 78.8 | 12.0 1.8 1.2 25 
2-22 121 23.15 376 1354 | 80.0 | 1997 60 82 74.8 | 20.0 2.4 1.2 25 
2-27 121 23.22 373 1291 | 80.0 | 1986 71 86 97.0 | 19.0 2.8 1.8 25 
3-3 121 23.22 394 1394 | 82.1 | 1983 70 84 98.0 | 23.0 2.7 1.2 25 
3-8 121 23.31 401 1470 | 82.1 | 2009 72 80 77.2 | 18.0 2.3 1.6 25 
3-13 122 23.34 402 1455 | 82.1 | 2014 69 80 77.8 | 14.0 1.8 1.4 25 
3-18 122 23.44 386 1318 | 82.6 | 1983 63 66 72.8 | 20.0 2.6 1.6 25 
3-23 122 23.49 360 1371 | 92.5 | 1992 66 92 90.8 | 20.0 3.3 1.6 9 
3-28 122 23.52 360 1325 | 92.5 | 1991 64 87 82.8 | 17.0 2.8 1.4 30 
4-2 122 23.60 362 1224 | 92.5 | 1999 65 67 67.0 | 12.0 1.8 1.6 25 
4-7 122 23.63 359 1231 | 92.5 | 1985 66 63 79.6 | 13.0 2.2 1,2 25 
4-12 122 23.72 362 1272 | 92.5 | 2000 69 66 69.6 | 16.0 2.1 1.2 26 
4-17 122 23.76 359 1306 | 92.5 | 1985 68 78 71.0 | 20.0 2.6 1.4 24 
4-22 122 23.89 355 1321 | 92.5 } 1970 63 91 58.4 | 21.0 3.5 1.6 95 
4-27 122 23.97 356 1461 | 92.5 | 1973 74 71 78.6 | 11.0 1.5 1.6 13 
5-2 | 122 | 24.03 | 364 | 1441] 92.5 | 2004] 68 85 | 81.6] 19.0] 23] 1.6 25 
5-7 122 24.00 362 1821 | 92.5 | 1999 62 67 71.8 | 14.0 2.0 1.4 36 














The age given is the initial age at start of study. Dates given are first days of fiv 

* See Table 306 for actual values and method of prbetniiee - ey 
+ Based on alcohol-dried food and oven-dried feces. 

t Drinking water plus water in foods. 

t Average num 


number of defecations per aay 
§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods 


ay balance periods, 


FRANK 979 


TABLE 316 Frank 
78 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, UrtNzE, Fecrs 
Values are averages per day 

































































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 

Intake | Urine | Feces|Intake| Urine | Feces |Intake| Urine | Feces | Intake! Urine | Feces 

mo.-day | gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
9-30 9.45 8.20 | 1.14 996 478 528 | 3031 | 2926 38 612 547 110 
10-5 9.45 8.45 | 1.15 996 512 391 | 3031 | 2754 ipl 612 542 95 
10-10 9.45 8.85 | 0.99 996 549 334 | 3031 | 2851 25 612 596 69 
10-15 9.45 Sat 4 Le OF, 996 500 492 | 3031 | 2766 13 612 596 85 
10-20 9.45 8.59 | 0.71 996 516 427 | 3031 | 2895 00 612 577 74 
10-25 9.45 8.65 | 0.69 996 535 356 | 3031 | 2748 9 612 601 44 
10-30 10.32 8.68 | 1.07 | 1076 494 456 | 3412 | 3138 37 692 593 76 
11-4 10.32 9.44 | 0.67 | 1076 568 464 | 3412 | 3084 50 692 661 73 
11-9 10.32 9.51 | 0.93 | 1076 383 451 | 3412 | 3540 75 692 662 74 
11-14 10.32 S67 | 0.77 | 1076 509 412 | 3412 | 3132 36 692 652 64 
11-19 10.32 9.62 | 0.87 | 1076 468 459 | 3412 | 3454 20 692 622 67 
11-24 10.32 9.31 | 0.89 | 1076 541 395 | 3412 | 2880 13 692 609 62 
11-29 10.32 9.27 | 0.97 | 1076 513 373 | 3412 | 3661 13 692 604 65 
12-4 10.43 8.65 | 1.18 | 1103 428 353 | 3524 | 3182 39 699 570 68 
12-9 10.43 8.87 | 0.99 | 1103 521 368 | 3524 | 3158 36 699 560 45 
12-14 10.43 8.99 | 0.91 | 1103 498 317 | 3524 | 3000 23 699 578 54 
12-19 10.43 8.93 | 1.38 | 1103 536 439 | 3524 | 3354 41 699 594 87 
12-24 10.43 8.66 | 1.39 | 1103 466 409 | 3524 | 3060 92 699 582 102 
12-29 10.43 8.98 | 1.14 | 1103 488 350 | 3524 | 3300 66 699 565 7S 
1-3 10.43 9.09 | 1.03 | 1103 536 377 | 3524 | 3000 75 699 596 69 
1-8 10.43 9.02 | 1.00 | 1103 494 478 | 3524 | 3300 47 699 580 86 
1-13 10.43 8.95 | 0.95 | 1103 553 436 | 3524 | 3274 39 699 575 76 
1-18 10.43 9.06 | 0.85 | 1103 525 410 | 3524 | 3312 52 699 599 84 
1-23 10.43 9.28 | 0.98 | 1103 483 358 | 3524 | 3266 61 699 587 68 
1-28 10.43 8.92 | 0.88 | 1103 594 422 | 3524 | 3507 116 699 616 68 
2-2 10.43 9.04 | 0.82 | 1103 606 332 | 3524 | 3354 44 699 619 55 
2-7 10.43 9.60 | 1.25 | 1100 688 544 | 3522 | 3198 95 697 646 116 
2-12 10.43 8.90 | 1.08 | 1100 548 400 | 3522 | 3408 41 697 585 69 
2-17 10.43 9.00 | 1.00 | 1100 556 348 | 3522 | 3150 25 697 621 63 
2-22 10.43 8.59 | 1.04 | 1100 557 451 | 3522 | 3168 30 697 603 80 
2-27 10.43 9.20 | 1.16 | 1100 587 446 | 3522 | 3195 47 697 627 93 
3-3 10.79 9.49 | 1.08 | 1202 642 442 | 4067 | 3965 74 733 645 94 
3-8 10.79 9.23 | 1.07 | 1202 621 414 | 4067 | 3794 76 733 632 91 
3-13 10.79 9.76 | 1.08 }| 1202 642 412 | 4067 | 3959 30 733 653 77 
3-18 10.50 Be7l iobOs) ello 594 453 | 3530 | 3320 47 705 602 75 
3-23 10.39 9.19 | 1.08 | 1088 592 453 | 3418 | 3444 54 698 632 81 
3-28 10.39 8.54 | 1.04 | 1088 577 457 | 3418 | 3168 60 698 587 74 
4-2 10.39 8.46 | 0.86 | 1088 542 384 | 3418 | 3282 63 698 567 58 
4-7 10.39 8.79 | 1.05 | 1088 562 345 | 3418 | 3510 56 698 578 58 
4-12 10.39 9.01 | 0.97 | 1088 590 373 | 3418 | 3270 63 698 587 68 
4-17 10.39 9.17 | 1.00 | 1088 689 449 | 3418 | 3114 73 698 592 75 
4-22 10.39 8.44 | 0.94 | 1088 557 513 | 3418 | 3264 56 698 562 98 
4-27 10.39 9.27 | 1.07 | 1088 612 404 | 3418 | 3168 48 698 596 81 
5-2 10.39 8.64 | 1.06 | 1088 579 468 | 3418 | 3348 74 698 568 82 
5-7 10.39 8.13 | 0.99 | 1088 597 353 | 3418 | 3006 76 698 546 64 
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TABLE 317 Frank 
78 months 


PositrvE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 







































































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date i 
Intake} Urine | Feces | Intake] Urine | Feces | Intake} Urine | Feces | Intake) Urine | Feces 
mo.-day mg. mg. mg. mg. meg. mg. mg. mg. mg. mg. mg. mg. 
9-30 722 49 528 248 65 180 | 1876 | 1816 129 | 2252 | 1685 457 
10-5 722 40 540 248 72 177 | 1876 | 1797 43 |] 2252 | 1858 495 
10-10 722 39 406 248 70 145 | 1876 | 1734 113 | 2252 | 1804 401 
10-15 722 36 475 248 62 172 | 1876 | 1769 65 | 2252 | 1855 413 
10-20 722 47 462 248 61 158 | 1876 | 1857 18 | 2252 | 1695 328 
10-25 722 46 461 248 72 147 | 1876 | 1809 15 | 2252 | 1785 300 
10-30 767 74 518 266 42 177 | 2176 | 1998 50 | 2440 | 1710 443 
114 767 57 774 266 45 267 | 2176 | 1906 51 | 2440 | 1922 600 
11-9 767 63 554 266 46 184 | 2176 | 2122 26 | 2440 | 1890 379 
11-14 767 87 592 266 79 149 | 2176 | 1938 25 | 2440 | 1986 346 
11-19 767 73 615 266 68 181 | 2176 | 2173 19 | 2440 | 2016 361 
11-24 767 83 618 266 82 166 | 2176 | 2030 20 | 2440 | 2032 359 
11-29 767 75 589 266 43 174 | 2176 | 2149 15 | 2440 | 1674 357 
12-4 772 58 551 299 68 204 | 2180 | 2070 37 | 2822 | 2142 413 
12-9 772 49 543 299 79 189 | 2180 | 2005 20 | 2822 | 2094 413 
12-14 772 57 §22 299 41 196 | 2180 | 1956 27 | 2822 | 2260 395 
12-19 772 65 680 299 127 224 | 2180 | 2140 34 | 2822 | 2224 536 
12-24 772 50 603 299 100 203 | 2180 | 1838 133 | 2822 | 2155 618 
12-29 772 51 511 299 112 183 | 2180 | 2084 83 | 2822 | 2360 398 
1-3 772 62 513 299 114 189 | 2180 | 1970 23 | 2822 | 2300 458 
1-8 V2 65 536 299 99 181 | 2180 | 2090 41 | 2822 | 2168 398 
1-13 772 61 529 299 110 183 | 2180 | 2048 33 | 2822 | 2231 387 
1-18 772 63 485 299 122 169 | 2180 | 2068 31 | 2822 | 2356 328 
1-23 772 56 512 299 it ae 185 | 2180 | 2071 35 | 2822 | 2347 409 
1-28 772 60 538 299 95 173 | 2180 | 2191 00 | 2822 | 2421 343 
2-2 772 57 504 299 91 181 | 2180 | 2043 00 | 2822 | 2300 364 
2-7 768 66 568 296 77 |< 194 | 2178 | 2064 74 | 2786 | 2399 545 
2-12 768 60 604 296 88 195 | 2178 | 2181 21 | 2786 | 2200 440 
2-17 768 68 565 296 89 182 | 2178 | 1984 15 | 2786 | 2305 408 
2-22 768 55 517 296 86 171 | 2178 | 2082 17 | 2786 | 2226 364 
mn 168 59 581 aus 82 203 | 2178 | 2059 24 | 2786 | 2133 442 
ee 830 a 594 ow 91 228 | 2549 | 2500 66 | 3167 | 2359 456 
- $20 69 582 369 100 232 | 2549 | 2365 22 | 3167 | 2456 404 
vy a 72 600 369 107 235 | 2549 | 2471 00 | 3167 | 2691 396 
-18 837 54 640 315 84 204 | 2172 | 2065 00 | 3058 | 2388 394 
3-2¢ 7 76 5 
ai de pot tees 89 170 | 2169 | 2166 34 | 2676 | 2086 406 
He is a 563 282 78 172 | 2169 | 1999 38 | 2676 | 1823 398 
; e 775 Or 505 282 73 151 | 2169 | 2062 29 | 2676 | 1968 345 
mt OS 68 583 282 81 180 | 2169 | 2168 26 | 2676 | 2043 345 
77 100 501 282 85 137 | 2169 | 2011 20 | 2676 | 2002 281 
4-17 é 2 7 218 ‘ 
ae Ni ns 570 282 93 153 | 2169 | 1925 23 | 2676 | 2145 | 339 
ies be 106 543 282 81 137 | 2169 | 1945 00 | 2676 | 1704 281 
hs os = 628 282 86 169 | 2169 | 1968 24 | 2676 | 2120 367 
fi ie 99 | S71} 282) 81) 159] 2169 | 2110] 25] 2676 | 1804 | 354 
i 82 533 282 89 149 | 2169 | 1906 25 | 2676 | 1756 335 








FRANK 98] 


TABLE 318 Frank 
78 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 
































LIGNIN CHLLULOSE HEMICELLULOSE 

Date INTAKE 

aie i 5 Feces 
Intake Feces Intake Feces Total ihc 

9-30 128 PET KG: 2.08 Oes2 Peale i Fe Pe 1.39 
10-5 1e28 1.92 2.08 0.68 ayy Lei 0.73 
10-10 1.28 1.60 2.08 0.83 PA Mabe betZ 1507 
10-15 eee 1.44 2.08 ON PRA TeiZ Ow 
10-20 1628 120 2.08 0.47 pre nly Tere 0.89 
10-25 1.28 1.16 2.08 0.39 Pail g Ik UP 0.78 
10-30 1e3o 2.29 Dinas Zs 0.84 2iAd. 1.89 Jue 
11-4 LAR: 1.66 woe Nien 28d 1.89 0.96 
11-9 cas: ile! eae Onno 2.47 1.89 1.05 
11-14 Ib 333 1.26 Pe Ox5l 2.47 1.89 0.74 
11-19 e295 16 227 0.43 Eos 1.68 0.57 
L124 if ase 1.08 PRE O22 2.65 2.09 0.64 
11-29 1.29 1.41 PAPA Ua Ph we! 1.68 0.68 
12-4 Lg 1.66 2.56 0.74 ZnOe 202 0.92 
12-9 179 ara ¢ 2.56 0.46 2262 2.02 0.83 
PAS be! 179 1.56 2.56 0.34 Ze02 2.02 0.86 
12-19 1.79 2.29 2.56 0.67 PRAY 2.02 L05 
12-24 79 1.86 2.56 Dx 2.62 2.02 1.20 
12-29 79 1.54 2.56 if Pat 2.62 2.02 1.05 
1-3 1.79 L.62 2.56 0.69 2.62 2202 1.04 
1-8 1.79 2.44 2.56 0.84 Pd A OPA PAR DP 1.39 
1-13 L795 2.46 PARISI G 0.86 PAG pe 2.02 1.19 
1-18 16 2.06 ZOU OnsZ 2.44 1-82 0.93 
ISS | rg) ibarg! 2.56 O57 2262 Ze02 0.74 
1-28 1a o 2.07 2.56 Ons 2.62 PAVE: 1.04 
2-2 i AS) 1.08 2.00 0.34 AA ey? ee 0.52 
2-7 1.79 2.44 2.56 1.06 PIM 2 2.2, Hh PAS 
2-12 79 es 2.56 Oz! 2.02 ZeOZ 1.08 
2-17 1 reer 2) 1.69 2.06 0.28 PAL eps 2.02 0.78 
PEGG 1.79 1.96 PAIX} 0.82 Zeta 2.02 1.08 
2-27 1a 2.14 2.56 0.62 Py a Oi. DIAG Ps 0.93 
B= 1.92 Dea 2.84 0.99 DEG rele 1.39 
3-8 1eo2 2.01 2.84 0.47 OG wel 1.04 
3-13 1392 eon 2.84 0.19 Baa Dae 0.87 
3-18 1.79 2.24 Pa 0.73 2nOe CEO2 1.01 
3-23 ib ata: PR hee 0.67 2.47 1.89 0.89 
3-28 136 il Sie 2.37 0.28 2.65 2.09 1.02 
4-7 1233 feo Direc 0.55 BD fry L589 0.70 
4-12 ioe 172 Dee 0.48 DEAT 1.89 0.98 
4-17 135 2.26 PE Be 0.43 2.47 1.89 Lea22 
4-22 ean! 2.09 2\.32 0.93 PA we 1.89 1.39 
4-27 (Ae? 0.97 2.32 0.49 2.47 1.89 0.71 
5-2 Leos 1.85 Pee 0.62 DAL 1.89 1.11 
5-7 1333 127, 4) 392 0.56 aT 1.89 0.69 











982 NUTRITION AND CHEMICAL GROWTH 


EP Frank 
TABLE 319 84 months 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 


















































1 . | Creatinine ols Uric 
Date Silda Urea Ammonia 4+ Creatine Creatinine a phe 
3-28 741 6.515 0.205 0.256 ORLS6 0.096 
3-29 9.04 8.114 0.266 0.311 0.214 0.138 
3-30 8.54 7.590 0.290 0.318 0.190 0.109 
3-31 7.92 6.997 0.283 0.342 0.156 0.120 
4-] 9.78 8.908 0.312 0.369 0.188 0.120 
4-2 8735 6.752 0.248 OrslZ 0.164 OF1S1 
4-3 8.11 7.050 0.230 0.290 0.164 0.115 
4-4 8.28 7.193 0.207 0.301 0.186 0.118 
4-5 9.03 8.068 0.232 0.388 0.192 0.142 
4-6 8.54 7.666 0.234 0.303 0.182 0.124 
4-7 9.18 8.432 0.288 0.301 0.180 0.128 
4-8 8.31 7.409 One le 0311 ORT 0.129 
4-9 8.85 Tatls 0.227 0.273 0.180 0.124 
4-10 6.93 6.119 0.161 0.290 OetaL Oe 
A=11 10.68 9.421 0.339 0.425 Og2i2 0.147 
4-12 9.97 8.625 0.255 0.344 0.214 0.155 
4-13 8.44 7.465 0.295 Oeond 0.190 0.093 
4-14 9.33 8.248 0.292 0.329 0.190 0.130 
4-15 8.69 7.800 0.240 0.399 0.142 0.120 
4-16 8.64 Galea 0.223 0.333 0.180 0.124 
4-17 9.89 8.787 0.254 0.381 0.203 0.149 
4-18 8.81 7.945 0.261 O38 8: 0.208 0.112 
4-19 9.83 8.852 0.248 We SOF 0.205 0.146 
4-20 8.26 7.449 0.225 0.283 0.199 O23 
4-21 9.05 8.347 0.251 0.270 OL 17% 0.136 
4-22 8.69 7.855 0.273 0.269 0.170 0.128 
4-23 6.47 5.802 0.138 On2 17, 0.147 0.093 
4-24 9.84 8.827 0.207 0.305 O2221 Osisk 
4-25 7.98 7.240 0.238 0.263 0.182 0.104 
4-26 9.20 8.405 0.229 Oza ll 0.190 0.133 
4-27 Lives 9.953 0.247 0.376 0.214 OF162 
4-28 8.09 6.958 0.260 0.303 0.206 eeloles 
4-29 9.93 8.611 0.253 0.323 0.186 0.142 
4-30 8.21 7.302 0.244 0.352 0.180 0.108 
5-1 8.92 7.875 0.245 0.326 0.193 0.125 
5-2 8.38 7.408 0.238 0.275 0.199 OQvit2 
5-3 8.87 7.809 0.285 0.297 0.190 0.125 
5-4 8.99 7.950 0.236 0.311 0.190 0.130 
5-5 8.60 7.483 Oe233 0.266 0.192 0.123 
5-6 8.37 7.446 0.216 0.316 0.182 0.119 
5-7 8.34 7.420 0.236 F272 0.188 0.133 
5-8 8.26 7 ehlal Qe231 0.353 O:232 0.141 
5-9 Voate 6.560 0.222 0.226 0.180 0.106 
5-10 8.46 C302 0.278 0.332 0.225 0.131 
5-11 8.21 (A018 0.286 0.247 0.206 0.109 





The age given is the initial age at start of study; 


TABLE 320 


FRANK 


IRon IN INTAKE, URINE AND FECES 


Values are averages per day 
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Frank 
78 months 








Date 





mo.-day 


9-30 
10-5 
10-10 
10-15 
10-20 


10-25 
10-30 
11-4 
11-9 
11-14 


11-19 
11-24 
11-29 
12-4 
12-9 


Intake 





wmmonwmont Iaw a4 
to w 
co) © 


OO mw OH oO 
to 
o 











Urine | Feces 
mg mg. 

0.43 | 26.40 
0.17 | 26.64 
0.47 | 11.60 
0.22 9.54 
0.17 9.25 
0.54 6.58 
0.25 | 29.92 
0.22 | 11.68 
0.18 | 10.39 
0.01 6.42 
5 i i 7.42 
O21 9.31 
O.17 5.60 
0.18 | 10.80 
0.47 | 10.59 








Date 


12-14 
12-19 
12-24 
12-29 
1-3 


1-8 

1-13 
1-18 
1-23 
1-28 





2-2 
2-7 
2-12 
2-17 
2-22 


Intake} Urine 





mo.-day | mg. 


50 








mg. 


Feces 








Date 





Intake| Urine 








mg. 


sesso 


Feces 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods 


























TABLE 321 Frank 
84 months 
TEMPERATURE AND PULSE 
Date a pmner- Pulse Date ae Pulse Date al Pulse 
4-7 98.0 68 4-19 98 .6 76 5-2 98 .4 we 
4-8 98 .2 68 4-20 98 .2 74 5-3 98 .2 84 
4-9 98 .2 76 4-21 98.6 76 5-4 98 .2 76 
4-10 98 .2 80 4-22 98 .2 74 5-5 98.6 76 
4-11 98.7 88 4-23 98.4 68 5-6 99.3 76 
4-12 98 .2 81 4-24 98 .2 72 5-7 98 .2 80 
4-13 98 .2 80 4-25 98 .2 er 5-8 98 .2 78 
4-14 98 .2 80 4-26 98.4 72 5-9 98 .2 76 
4-15 99.0 80 4-27 99.2 80 5-10 98 .4 76 
4-16 98 .2 G3 4-28 98 .6 72 5-11 98 .6 76 
4-17 98 .6 ve 4-29 98 .2 68 5-12 98 .0 76 
4-18 99.0 68 4-30 99.3 70 5-13 98 .6 de 
5-1 98.2 76 
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FRANK 
Actual size reproduction of roentgenogram of left 
Chronological age 78 months. 


Figure 490. hand. 
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FRANK 


Figure 491. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 78 months. 
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FRANK 
FiGuRE 492. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 78 months. 
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FRANK 
FicurE 493. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 78 months. 





FRANK 
FIGURE 494. Actual size reproduction of roentgenogram of left hip, 
Chronological age 78 months. 


FRANK 








FRANK 


Figure 495. Actual size reproduction of roentgenogram of left knee, 
Chronological age 78 months. 
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FRANK 


FIGURE 496 tual size repr i i 
GURE 496. Actual size reproduction of roentgenogram of left knee 
Chronological age 78 months. 


FRANK 


Actual size reproduction of roentgenogram of left foot. 


FIGURE 497. c 
Chronological age (5 months. 








FRANK 
Figure 498, Actual size reproduction of roentgenogram of left foot 
Chronological age 78 months, 








Ficure 499. FRANK 
Age 82 months 
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FRANK 


Figure 500, Actual size reproduction of roentgenogram of jaws. 
Chronological age 86 months. 





FRANK 
Ficure 501. Roentgenograms of teeth, age 81 months. 


mt 





FRANK 
Figure 502. Dental examination, age 80 months. 
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FRANK 
Fiaure 508. Actual 


size reproduction of roentgenogram of left 
Chronological age 84 months. 


hand, 





FIGURE 504. / 


FRANK 


FRANK 
Actual size reproduction of roentgenogram of left elbow. 
Chronological age 84 months. 
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FRANK 
FicureE 505. Actual size reproduction of roentgenogram of left 
Chronological age 84 months. 


elbow. 
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« 





FRANK 
FicureE 506. Actual size reproduction of roentgenogram of left shoulder, 
Chronological age 84 months. 





FRANK 


Actual size reproduction of roentgenogram of left hip, 
Chronological age 84 months. 


FIGURE 507. 
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FRANK 


FIGURE 508. Actual size reproduction of roentgenogram of left knee. 
Chronological age, 84 months. 
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: FRANK 

‘IGURE 50° tual size repr i i 

SURE 509. Actual Size reproduction of roentgenogram of left knee 
Chronological age 84 months. 


FRANK 


Figure 510. Actual size reproduction of roentgenogram of left foot. 


Chronological age 84 months. 
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FRANK 
\ctual size reproduction of roentgenogram of left foot 
Chronological age 84 months. 


FRANK 1005 





FRANK 


Figure 512. Actual size reproduction of roentgenogram of jaws. 
Chronological age 81 months. 
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FRANK 
Fiaure 518. Roentgenograms of teeth, age 86 months 
— ee 
ee, cee 
j ‘ \ . 
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FRANK 


Figure 514. Dental examination, age 86 months 
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FRANK 
Figure 515. Actual size reproduction of roentgenogram of left hand. 
Chronological age 86 months. 
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FRANK 


FIGURE 516. Actual size reproduction of roentgenogram of left elbow 
Chronological age 86 months. 
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FRANK 


Figure 517. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 85 months. 
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FRANK 


I IG RE. 18 \ ~) ( epror et OQ of « 
u O. d ct ial S1Z 
Gt ) i pl lu 10n d€ ntge hnogr 1m ot le ft shoulde | ae 


- : 
Chronological age 86 months. 
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FRANK 


Figure 519. Actual size reproduction of roentgenogram of left hip. 
Chronological age 86 months. 
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FRANK 
FIGURE 520. Actual size reproduction of roentgenogram of left knee. 
Chronological age 86 months. 
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FRANK 


Figure 521. Actual size reproduction of roentgenogram of left knee. 
Chronological age 86 months. 





FRANK 


FicurE 522, Actual size reproduction of roentgenogram of left 


ay t foot 
Chronological age 86 months. 





FRANK 


Fiaure 523. Actual size reproduction of roentgenogram of left foot. 


t D409. 


Chronological age 86 months. 
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ROENTGENOGRAMS OF PROGRESS OF B 






10 minutes 40 minutes 70 minutes 105 minutes 140 m 


FiGgure 524. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of wate 
The meal was at body temperature when ingested and the first film w: 

FRANK exposed about ten minutes later. 

Age, 94 months 


> oe YY 
ry be 
on & ; at , , Bes 4 ; ; 


10 minutes 40 minutes 70 minutes 130 minutes 190 m 













z 


FiGuRE 525. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces standar 
; A pasteurized milk (3.5 per cent fat). The meal was at body temperatut 
FRANK when ingested and the first film was exposed about ten minutes later. 
Age, 94 months 








Ms Be 


70 minutes 100 minutes 130 mi 
FIGURE 526. Progress of meal consisting of 2 


10 minutes 40 minutes 


ounces of barium sulfate, 3 ounces of water an 
resp punks of corn syrup (approximately 30 per cent glucose, 61 per cel 
Al carbohydrate). The meal was at body temperature when ingested and tk 


sae - aise. ee 6 
Age, 94 months first film was exposed about ten minutes later. 


FRANK 


DALS THROUGH GASTROINTESTINAL TRACT 





So eRe 


220 minutes 24 hours 48 hours 


LH Sere 


“ro 


¥ 
¥ 





24 hours 48 hours 





oo. 
aca 


50 minutes 220 minutes 24 hours 
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ROENTGENOGRAMS OF PROGRESS OF Bat 





10 minutes 40 minutes 80 minutes 130 minutes 185 min 


FicuRE 527. Progress of meal consisting of 40 grams of barium sulfate mixed with 100 grams 
of raw, ground lean meat, hb: iked twenty to thirty minutes and ingested 

FRANK with 200 ml. of water. In the 290 em. of barium, meat and water ingested 

Age, 94 months (about 50 gm. of water were lost in cooking) the concentrations of fat and 
protein were approximately 3.5 and 7 per cent, respectively. 


rr 





10 minutes 45 minutes 90 minutes 130 minutes 185 minu 


FiGuRE 528. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of cream 
(20 per cent fat). The meal was at body temperature when ingested and 

FRANK the first film was exposed about ten minutes later. 

Age, 94 months 





10 minutes 10 minutes 70 minutes 130 mGnutes 190 minut 


FiguRE 529. Progress of meal consisting of 2 ounces of barium sulf: ate, 4 ounces of standard 
pasteurized milk and 0.2-0.3 gm. carmine. The meal was at body tem- 


st ee ~ 
FRANK perature when ingested and the first film was exposed about ten minutes 
Age, 114 months later. 
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ALS ‘THROUGH GASTROINTESTINAL TRACT 









4 hours 48 hours 
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48 hours 


¢ 
245 minutes 275 minutes 370 minutes 24 hours 





24 hours 48 hours 72 hours 
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RoOENTGENOGRAMS OF PROGRESS OF BA 





10 minutes 40 minutes 85 minutes 115 minutes 145 minu 


Figure 530. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 

ard pasteurized milk (3.5 per cent fat). The meal was at body tempera- 
FRANK ture when ingested and the first film was exposed about ten minutes 
Age, 114 months later. 





10 minutes 55 minutes 95 minutes 155 minutes 215 minute 


Ficure 531. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of evap- 

: orated milk, diluted 1:1 with water. The meal was at body temperature 
FRANK when ingested and the first film was exposed about ten minutes later. 
Age, 114 months 





10 minutes 


30 minutes 60 minutes 120 minutes 180 min 


Paty a pe PR eT e me ; ; : 
pace rere meal consisting of 2 ounces of barium sulfate and 4 ounces of base- 
ye exchanged milk. The meal was at body temperature when ingested and 
ANK the first film was exposed about ten minutes later. . 

Age, 114 months 


FIGURE 
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LS THROUGH GASTROINTESTINAL TRACT 





x 
minutes 24 hours 48 hours 72 hours 





4 hours 48 hours 





| minutes 270 minutes 24 hours 48 hours 
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: FRANK 
‘IGURE 53¢ tual size repr i 
RE 533. Actual size reproduction of roentgenogram of left hand 
Chronological age 99 months. _ 
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FRANK 
Figure 534. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 99 months. 
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: FRANK 
‘IGURE 535. Actual size reproduction of roentgenogram of left elbow 
Chronological age 99 months, _ 


FRANK 10 


FRANK 


Figure 536, Actual size reproduction of roentgenogram of left shoulder, 
Chronological age 99 months, 





FRANK 
ize reproduction of roentgenogram of left hip, 


Figure 537. Actual 
Chronological age 99 months, 
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FRANK 
FIGURE 538. Actual size reproduction of roentgenogram of left knee. 





Chronological age, 99 months. 
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7 FRANK 
‘IGURE 539. Actual size repr i 
Daeg al size reproductio ‘oe . e ‘ i 
Gre eeu n of roentgenogram of left knee. 
10logical age 99 months. 





FRANK 
Fiaure 540. Actual size reproduction of roentgenogram of left foot. 
Chronological age 99 months. 
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FRANK 1031 





Figure 542. FRANK, age 114 months. 


TABLE 322 Frank 


126 months 


Sativa CULTURE ESTIMATION OF CARIES ACTIVITY 












































hy COLOR REACTION TEST ft 
QUANTITATIVE et 

Date QUALITATIVE hours after preparation 

Lacto- | Gocci_ | Yeast = a SR 
bacilli re eo 24 48 ip: 96 

mo.-day colonies per ml. of saliva 

9-22 | 57,600 0 ce 1 3 4 4 
10-23 | 14,400 0 10 + 2 4 4 4 
10-31 1,100 0 0 + 0 3 4 1 
11-7 700 850 0 a 0 4 | 4 
11-14 | 21,600 750 40 + 0 4 + | 








* 0.2 ml. saliva to tomato agar plate. 
+ 1.0 ml. saliva in acid glucose broth. 
t 0.2 ml. saliva into melted beef agar. 
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Frank 
TABLE 323 126 months 


Foop INTAKE 
Values in grams per day 












































DATE DATE DATE 
Food 9-18 Food 9-18 Food Pe 
t to 
1112 11-12 11-12 
Apple 100 ||. Cheese, American | 20 || Orange juice, 
BKGTe 150 || Corn flakes 30 canned 100 
Beef, lean 100 || Egg, whole 100 || Peanut butter 16 
Bread, white 50 || Gelatin 3 || Peas, quick frozen| 25 
Bread, Graham cracker 36 || Potato 120 
whole wheat 50 || Honey 15 || Salt 2 
Butter 60 || Lettuce 25 || Sugar (average) 20 
Cabbage 25 || Milk, fluid, Tomato juice 60 
Carrot 50 irradiated 500 || Water (average) | 498 
TABLE 324 Frank 
126 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 















































INTAKE AVERAGE DAILY FECES 
enon HEAT OF 
J AVERAGE DAILY 

Date bent |Weight* AVERAGE DAILY COMBUSTION lax! Hii 

length* Dry | Total Te ; Wet | Dry ation ination 

wt-t |watert Fat take | Urine| Feces wt. | wt | Fat | ratet | time§ 

mo.-day | em. kg. gm. gm. gm. Cal. | Cal. Cal. gm. gm. | gm. hours 
9-18 139 31.39 446 1867 | 108.6 | 2379 89 122 100.4 | 24.4 | 5.1 aha 26 
9-23 139 31.21 446 1681 | 110.6 | 2391 88 68 52.4 | 14.0 | 2.7 1.8 26 
9-28 139 31.63 482 1686 | 118.2 | 2572 88 101 76.6 | 20.7 | 3.9 1.0 50 
10-3 140 31.68 453 1652 | 113.4 | 2420 94 88 60.8 | 17.9 | 3.4 1.4 73 
10-8 140 31.73 466 1801 | 114.2 | 2475 82 114 94.2 | 23.4 | 4.0 122 30 
10-13 140 31.59 456 1618 | 113.0 | 2443 91 87 66.4 | 18.1 | 3.1 12 36 
10-18 140 31.84 516 1603 | 114.3 | 2686 95 103 79.6 | 21.0 | 3.6 1.0 3c 
10-23 140 32.30 503 1638 | 113.1 | 2633 97 97 79.0 | 20.5 | 3.5 1 hep 37 
10-28 140 32.06 471 1656 | 110.5 | 2471 94 115 100.2 | 23.9 | 4.1 1.0 26 
11-2 140 32.19 450 1675 | 112.8 | 2429 88 102 So.0 7 21 ia soy 1.4 ll 
11-7 140 32.22 469 1663 | 112.2 | 2487 93 112 96.0 | 24.0 | 3.7 1.0 30 











The age given is the initial age at start of study. Dates given are first days of five-day balane i 
* See Table 306 for actual values and method of smoothing, 4 . ets 
+ Based on vacuum-dried food and eryochem-dried feces. Corresponding values for alcohol-dried 
food and oven-dried feces are given in Table 597, page 1421, 
+ Drinking water plus water in foods. 
t Average number of defecations per day. 


§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods. 
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TABLE 325 Beant: 
126 months 


Positive MIneRats IN INTAKE, UrinzE, FEcEs 
Values are averages per day 






























































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date 

Intake} Urine | Feces |Intake) Urine | Feces [Intake] Urine | Feces | Intake| Urine | Feces 
mo.-day mg. meg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
9-18 933 104 518 297 117 182 | 3048 | 2766 34 3491 | 2762 490 
9-23 966 152 501 312 102 128 | 2982 | 2714 6 3405 | 2759 235 
9-28 919 91 738 290 119 182 | 3069 | 2619 ll 3411 | 2837 364 
10-3 949 103 465 318 58 118 | 3059 | 2676 9 3487 | 2662 281 
10-8 912 115 676 295 73 178 | 2966 | 2643 20 3487 | 2605 410 
10-13 945 108 495 318 124 128 | 3068 | 2734 11 3503 | 2749 276 
10-18 938 104 666 307 113 175 |} 3018 | 2658 13 3501 | 3000 353 
10-23 949 120 623 306 92 179 | 2990 | 2745 13 3528 | 3050 347 
10-28 937 114 640 294 114 188 }| 3024 | 2646 48 3465 | 3026 450 
11-2 966 113 651 297 118 170 | 2996 | 2706 23 3512 | 2956 403 
11-7 1000 112 630 309 Ly 159 | 2925 | 2841 17 3567 | 2864 323 

TABLE 326 Frank 


126 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date : ; 
Intake | Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces | Intake} Urine | Feces 

mo.-day | gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
9-18 12.90 | 10.38 | 1.26 | 1474 736 566 | 4423 | 4282 32 1010 722 133 
9-23 12.68 | 10.78 | 0.81 | 1492 795 406 | 4345 | 4079 14 959 764 77 
9-28 13.26 | 10.74 | 1.19 | 1469 836 552 | 4396 | 4075 24 1037 743 111 
10-3 reeds) hp Gee e pk 1.00 | 1525 756 460 }| 4332 | 4135 13 991 756 102 








10-8 13.07 | 10.64 | 1.28 | 1466 825 539 | 4161 | 3952 29 1058 754 124 
10-13 13.39 | 11.21 | 0.99 } 1529 852 397 | 4290 | 4231 17 894 757 99 
10-18 13.26 | 11.24 | 1.19 | 1529 834 524 | 4491 | 3993 24 1032 766 115 








.10 | 1531 835 494 | 4434 | 4300 14 1084 818 111 
24 | 1450 836 566 | 4295 | 3958 37 950 798 127 
13 | 1487 856 496 | 4446 | 4162 26 970 784 114 
21 | 1559 846 460 | 4335 | 4270 33 1009 767 129 


10-23 13.66 | 11.50 
10-28 13.35 | 11.21 
11-2 WS.4 70) T1017 
11-7 13.21 | 11.16 





a 





TABLE 327 Frank 












































126 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 
: Urine Total . | Creatinine - Uric 
Dat volume | nitrogen Urea Ammonia +Creatine Creatinine acid 
9-18 630 10.014 8.241 0.309 0.316 0.234 0.135 
9-19 | 1060 10.735 9.023 0.371 0.346 0.255 0.118 
9-20 | 1265 10.176 8.765 0.340 0.357 0.265 0.114 
9-21 | 1345 10.512 9.022 0.290 0.342 0.263 0.179 
9-22 735 10.396 8.957 0.303 0.318 0.246 0.149 
9-23 704 8.084 7.049 0.181 0.324 0.182 0.149 
9-24 | 1045 14.349 11.947 0.468 0.463 0.310 0.194 
9-25 700 10.038 7.498 0.282 0.342 0.222 0.156 
9-26 695 8.360 6.932 0.188 0.327 0.205 0.143 
9-27 950 13.099 11.536 0.404 0.386 0.297 0.179 
9-28 510 7.468 6.545 0.225 0.262 0.165 0.144 
9-29 | 1295 14.793 12.372 0.468 0.444 0.346 0.179 
9-30 1075 10.618 8.418 0.304 0.379 0.252 0.133 
10-1 865 9.955 8.609 0.290 0.326 0.232 0.117 
10-2 720 10.690 9.007 0.313 0.386 0.248 0.128 
10-3 805 10.745 9.234 0.402 0.392 0.234 0.130 
10-4 785 11.382 9.758 0.538 0.417 0.246 0.135 
10-5 785 10.158 8.772 0.438 0.336 0.211 0.128 
10-6 925 11.836 10.153 0.455 0.393 0.268 0.135 
10-7 1240 11.000 9.542 0.448 0.344 0.264 0.125 
10-8 518 9.738 8.293 0. 
10-9 722 11.446 9.688 we nese neo Wuen 
10-10 | 1280 11.203 9.629 0.483 0.366 0.251 0.154 
10-11 1310 11.219 9.600 0.544 0.395 0.264 0.141 
10-12 | 1095 9.772 8.509 0.367 0.340 0.222 0.127 
10-13 930 12.332 10.968 0.355 0.383 0.271 0. 
10-14 795 10.967 § .697 0.324 0.338 0.231 ae 
10-15 745 10.534 8.954 0.306 0.312 0.229 Aes 
10-16 | 1095 11.161 9.467 0.417 0.327 0.260 aD 
10-17 975 10.943 9.366 0.436 0.295 0.236 nea 
10-18 945 10.995 9.621 
10-19 780 | 12.026 | 10.623 0397 0/370 07246 01131 
: 875 11.227 9. 5 
10-21 955 10.584 ee rane Ker ove Saas 
: 990 11.427 9.148 0.303 0.389 0. 
10-23 | 815 | 11.524 9.902 | 0.358 0. lang tit tas 
: ; 361 0.269 0.138 
10-24 | 1090 11.536 10.140 0.312 0 ; 
: ; 363 0.274 0.137 
10-25 | 1143 11.276 9.774 0.418 0.3: 
in : : 336 0.243 0 
10-26 985 11.472 pr 
10-27 | 1040 11.669 id ene oe ree nee te 
10-28 | 1045 12.000 | 
10-29 | 728 | 10.933 "9368 0362 0.334 0.261 01134 
-30 995 10.502 8.770 0.518 aa Lye 
10-31 780 | 10.934 9.516 0.34: nee Hines Ree 
344 0.348 0.2 
Lish 1165 11.945 10.272 Ovs mit ee 
E Oc 948 -368 0.366 0.2 : 
11-2 1273 11.520 9.838 0.¢ es ne 
2 i 498 0.361 0 
11-3 710 11.508 9.834 0 249 0.146 
; 366 0.392 
11-4 | 1170 | 11.346 | 9.768 3 eee 4 MERE: 
i 0.312 0.375 
ee os ek 9.492 0.288 0.388 0.277 0.143 
é 0.307 0.364 0.254 0.146 
1-7 1355 10.970 
Lis 920 | 10.939 9/090 0.318 0.413 olaea a iOtes 
- 609 10.668 9.406 0.2 ‘ 0.135 
11-10 | 1195 274 0.356 0.272 0.135 
11-11 880 Hoa ets es 0.367 0.267 0.144 
. .295 0.361 0.282 0.148 





The a Week a 
£e given is the initial age at start of study. Urine volumes are in milliliters 


TABLE 328 Bronk 
126 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 













HEMICELLULOSE 



































LIGNIN CELLULOSE 
Date INTAKE 
. ; . Feces 
Intake Feces Intake Feces Total Stable 
9-18 1.26 1.39 2.88 0.79 2 1.65 0.65 
9-23 le 26 1502 2.88 0.51 mye 1.65 0.54 
9-28 26 1.31 2.88 0.63 fe 1.65 0.64 
10-3 ie26 1.34 2.88 0.46 QR 1.65 0.69 
10-8 1226 il S38? 2.88 0.90 pte 1.65 0.58 
10-13 e226 eS ye Ate) 0.41 2 1.65 0.53 
10-18 1226 1.44 2.88 0.70 22 1.65 0.64 
10-23 26 1.30 2.88 0.68 PX 1.65 0.69 
10-28 1.26 eG 2hSS 0.80 oF 1.65 0.71 
i=2 eG 1.28 2.88 0.76 vee 1365 0.68 
11-7 1226 1.69 2.88 0.73 ne 1.65 0.68 
TABLE 329 Frank 
126 months 
Fat PARTITION OF FECES 
Values in grams per day 
’ Free 
Unsaponi- Neutral . 
Date fable fat fatty Soap 
acids 
9-18 1.97 0.49 0.36 2.30 
9-23 0.78 0.41 0.22 1228 
9-28 1.19 0.40 0.36 1.90 
10-3 1.06 0.36 0.27 it 7A 
10-8 teat0 0.62 0.36 1.94 
10-13 0.86 0.46 0.25 1.49 
10-18 el 2 0.47 0.28 74: 
10-23 «1.16 0.42 Oe2¢ 1.61 
10-28 116 0.51 Oat 2.05 
11-2 L.4 0.40 Ors2 1.87 
11-7 1.28 0.58 0-32 1.54 











The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


TABLE 329A Frank 
126 months 


CARBON IN INTAKE, URINE, FECES 
Values in grams per day 


























Date Intake Urine Feces Date Intake Urine Feces 
9-18 BIb..2 — ihik 0) 10-18 a Mts 2 8.6 Oz 
9-23 Plo we — 6.4 10-23 PAS 74 8.0 9.1 
9-28 Die 8.4 Oe 10-28 EV ine 8.6 10.6 
10-3 2151.2 8.5 8.0 

10-8 216.2 a 1OeL 11-2 PH Way 572 Bee 9.3 
10-13 215 .2 8.5 3:2 11-7 2 les 8.4 11.0 
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Frank 
126 months 


TABLE 330 


VoLUME, WEIGHT AND SULFUR PARTITION OF URINE 
Values are averages per day 





SULFUR PARTITION 























Date | Volume Specific Wet Dry oe ee ee 

gravity | weight | weight Inorganic} Ethereal) Neutral 
mo.-day ml, gm. gm. mg mg mg 
9-18 + 1007 1.022 1029 43.7 — — — 
9-237 819 1.026 840 44.7 — — — 
9-28 + 893 1.026 916 45.8 617 54 72 
10-3 ¢ 908 1.026 932 47 .0 632 52 12 
10-8 t 985 1.024 1009 42.9 632 41 81 
10-13 t 908 1.024 930 45.7 645 46 66 
10-18 fF 909 1.023 930 46.9 660 42 64 
10-23 t 1015 1.024 1039 47.8 676 52 90 
10-28 +t 943 1.028 969 46.6 642 SY 99 
11-27 1020 1.024 1044 46.4 640 52 92 
11-77 992 1eOS2 1024 47.1 — — — 
11-7 hee — — — 629 54 65 
11-8} = — — —- 644 49 75 
11-9t — = a = 632 43 87 
A1-107 re — — — 650 52 80 
11-11t | — = = = 706 51 65 








* Cryochem dried. : af. 
t Determined upon five-day, composites and corrected for precipitate solubility. 
jDetermined upon daily urine collections and corrected for precipitate solubility. 


























TABLE 331 Frank 
126 months 
MANGANESE IN INTAKE, URINE, FEcEs 
Values are averages per day 
Date | Intaket!| Urine* Fecest Date | Intaket| Urine* Fecest 
mo.-day mg. meg. meg. mo.-day meg. mg mg 
9-18 2.04 0.000 2.18 10-18 2.41 — 2.29 
Ane pes eae a 10-23 2.30 0.000 2.15 
- : ¢ .54 10-28 ZF : 
10-8 2.05 | 0.005 | 2.06 oh hed ss 
- 2.27 0.017 2.46 11-2 2.06 — 2.14 
10-13 2.18 0.020 1.82 11-7 2.16 0.006 208 




















The age given is the initial age at start of i | 
: f study. Dates given are first days f five-day bal 
periods. Italic figures were omitted from calculati i in Volme tL 
i Tavermtned polaegruhinaee ulations of averages given in Volume I, 

t Determined chemically, 


TABLE 332 


Frank 
126 months 


Iron, Coppsrr, Zinc in InTAKE, Urine, Freces* 
Values are averages per day 








Date 





mo.-day 


9-18 

9-23 

9-28 
10-3 


10-8 

10-13 
10-18 
10-23 


10-28 
11-2 
11-7 





























IRON COPPER ZINC 

Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mg. mg. mg. mg mg. mg. mg. mg. mg. 
9.92 0.17 6.68 4.60 0.68 1.67 14.76 0.46 14.63 
10.43 0.00 7.59 4.13 0.25 0.96 16.62 0.29 7.13 
12.35 0.00 12.93 5.59 0.20 1.50 16.28 0.26 14.63 
11.06 0.00 11.20 4.79 0.22 1.30 16.38 0.46 9.60 
16.40 0.32 11.84 4.81 0.58 1.64 15.16 0.52 12.96 
11.10 0.12 7.30 4.72 0.35 1.04 17.18 0.69 8.76 
12.76 —_— 9.31 6.15 — 1.41 15.7. _ 12.038 
14.36 0.21 8.17 6.50 0.66 1.3] 17.25 0.39 11.13 
13.20 0.00 9.48 §.31 0.32 1.58 16.28 0.43 9.29 
10.23 0.74 8.18 6.29 — 1.32 18.35 0.48 13.86 
8.50 0.82 8.34 5.00 0.82 1.42 15.20 0.55 12.572 





The age given is the initial age at start of study. Dates given are first days of five-day balance 
periods. Italie figures were omitted from calculations of averages given in Volume I. 
* Determined polarographically. 


TABLE 333 


Frank 
126 months 


Iron, MANGANESE, Copper, ALUMINUM, LEAD, TIN 
IN INTAKE, FEcEs* 
Values in milligrams per day 









































MANGANESE COPPER 
Date 
Intake Intake Feces Intake Feces 
9-18 11.24 2.04 — 2219 — 
9-23 10.59 1.87 1.30 2.37 1.09 
9-28 TOR PARP 2.38 4.39 1.45 
10-3 12.84 2703 1.80 3.80 il Bop 
10-8 1435 Qe 224 SEOe 1.96 
10-13 11.80 DaLG — 3.65 — 
10-18 12.49 2.19 2.03 6.26 1.64 
10-23 12.79 PA Pipe 1.95 4.29 1.60 
10-28 Li 3s 2a — ANi5 — 
11-2 LORS a 1.80 —- 20d — 
11-7 9.34 St — 2791 — 
ALUMINUM LEAD TIN 
-18 4.50 — 0.58 — IL aR? — 
ee 3.95 3) Uy 0.56 1.09 1.52 0.88 
9-28 3.00 8.26 0.252 0.96 179 1.72 
10-3 S20e IAS 0.52 0.51 3.32 1.85 
10-8 2.58 2.74 rine 0.40 nas 2.24 
= Dims — 0.45 a : _— 
ty: 3.66 2.44 0.67 0.27 Ona 0.95 
10-23 2.86 1.69 0.62 1.39 O72 0.80 
10-28 Bele — 0.52 a 0.70 a 
11-2 3.40 = 0.66 — Oa 
11-7 2.29 — 0.52 = 0.76 — 


* Determined spectrographically by the method of Brody, 


graphic determination of some metallic elements in food and feces. Indus. 


627, 1945. 


James K. and Ewing, D. T. Spectro- 
Engin. Chem. (Anal. Tee 


d.) 17: 
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TABLE 334 Frank 
126 months 


TITRABLE ACIDITY AND ORGANIC ACID IN URINE 
Values in milliequivalents per day 


























. Total . Total 
Titrable . Titrable . 

Date - ae pH organic Date . ae pH organic 
acidity ye acidity acid 
9-18 10.7 6.35 35 .4 10-16 12 70 6.78 35.2 
9-19 13.3 6.21 30.6 10-17 13.0 6.88 34.2 
9-20 14.3 6210; 29.5 10-18 13.0 6.87 35.8 
9-21 9.8 6.82 33.0 10-19 14.6 6.68 37 .2 
9-22 15.6 6.40 32 .2 10-20 A 6.95 37.2 

9-23 3.5 7.40 3Iz1 10-21 12.4 6.70 gacas 
9-24 26.0 6.30 39.7 10-22 10.4 6.71 40.0 
9-25 14.0 6.44 28.7 10-23 18.2 6.46 34.5 
9-26 6.4 6.50 27.0 10-24 14.4 6.68 37.4 
9-27 18.2 6.39 40.0 10-25 118 6.83 30.8 
9-28 3.6 7.21 26.6 10-26 8.2 6.76 48.4 
9-29 23.8 6.23 43.3 10-27 8.2 6.83 33 .4 
9-30 WAY 6.36 29.4 10-28 16.5 6.43 33.0 
10-1 13.2 6.60 28.8 10-29 1g Bau 6.69 33.3 
10-2 71.5 6.82 33.1 10-30 11.2 6.48 33.6 
10-3 9.4 7.00 28.2 10-31 10.6 6.73 35.8 
10-4 4.4 7.40 32.2 11-1 8.0 6.78 37.6 
10-5 8.9 GoOk 29.1 11-2 Ligh 6.58 37 .0 
10-6 4.2 7.00 36.3 11-3 14.2 6.32 34.4 
10-7 6.2 6.96 32.0 11-4 15.8 6.45 28.4 
10-8 8.4 6.98 33.4 11-5 8.8 6.68 31.6 
10-9 3.0 6.72 35.1 11-6 18.4 6.29 28.4 
10-10 LEST 7.02 42.0 11-7 7.6 6.88 34.4 
10-11 8.3 7.36 36.5 11-8 18.0 6.28 28.4 
10-12 11.0 7.06 30.0 11-9 16.5 6.40 37.5 
Nee Hes pt 33.0 11-10 14.0 6.53 31.0 

-1¢ 4 .58 30 .2 11-11 21.8 6.09 

10-15 13.9 Gulf 3142 ey 
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_ FRANK 
Figure 543. Dental examination, age 127 months. 
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FRANK 
Ficure 544. Actual size reproduction of roentgenogram of left hand, 
Chronological age 126 months. 
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FRANK 
Figure 545, Actual size reproduction of roentgenogram of left elbow. 
Chronological age 126 months. 
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FRANK 


Figure 546. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 126 months. 
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FRANK 


Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 126 months. 


FIGURE 547, 
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FRANK 


FicurE 550. Actual size reproduction of roentgenogram of left knee. 
Chronological age 126 months. 





FRANK 


Fiagure 551. Actual size reproduction of roentgenogram of left foot. 
Chronological age 126 months. 


FRANK 


552. Actual size reproduction of roentgenogram of left foot 


JIL, 


Chronological age 126 months. 








FRANK 
\ctual size reproduction of roentgenogram of left hand. 


Chronological age 163 months. 


FIGURE 553. 


PHYLLIS 


Medical History 


Phyllis was a full-term baby, weighing 53 pounds at birth. 
She was breast-fed for four months, walked at ten months and 
talked at one year. There were no siblings. Phyllis was 76 months 
old when she joined the study group at the Village. Her medical 
history showed whooping cough at one year, diphtheria during 
her third year, and very mild scarlet fever at five years. 

During two periods in November Phyllis had diarrhea and the 
data were excluded from the averages. In December and January 
she had bronchitis, with her temperature ranging up to 104° F. 
on December 28. She was kept in bed from December 28 to 
January 4 and did not reenter the study group until January 8. 
Again in March Phyllis missed three periods because of acold 
which started March 16 and persisted until March 24. 


Psychological 


Phyllis was given psychological tests at the age of 78 months. 
On the Stanford-Binet test her M.A. was 90 months, I.Q. 115; 
on the Arthur Point Scale, M.A. 111 months, I.Q. 142. The 
examiner reported: 


Phyllis is a nice looking little girl with blond hair and rosy 
cheeks. She was lively, energetic, giggled a great deal, talked 
in a loud voice with a self-conscious, frequently smart-aleck 
manner. She made many remarks such as, ‘“‘Are you trying to 
kid me? Huh?”—“Oh you will, will you?”—‘“I know how but I 
won’t tell you”—‘You think I can’t, don’t you?” etc. It was 
reported by the girls in the experimental cottage that this kind 
of behavior is not at all characteristic of Phyllis. She showed 
considerably less of this towards the end of the examining period 
than she had at first and it was not at any time felt that it inter- 
fered with the test results. She conformed well to everything 
that was asked of her, worked steadily with good concentration 
and showed a high output of energy which was well directed. 





Endocrinological 
Phyllis was 81 months old when classified by the endocrinolo- 
gist: 
1049 
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Gain of 3.2 inches since October 17, a period of one year, 5 
months. Normal increment for this age is 2.0 inches. Two upper 
central incisors and two lower central incisors present. Right 
lateral incisor is markedly posterior to the normal line. Left is just 
beginning to erupt. Slight subcutaneous infiltration with dryness 
of the skin over both the upper and lower extremities. This is not 
true of the skin of the torso. No structural endocrine abnormalities. 


Roentgenographic Study for Osseous Development 

Age: 6 years 3 months 

Wrist (Anteroposterior) 
Carpal bones are all present and normally developed. Distal 
epiphysis of the ulna, which normally makes its appearance 
at six, is present. All other centers are present and normally 
developed. 

Elbow (Anteroposterior) 
Internal condule of the humerus, which normally appears 
at six, is present and normally developed. The proximal 
epiphysis of the radius, which appears normally at five, is 
present and is definitely underdeveloped. All other centers 
are present and normally developed. 

Shoulder (Anteroposterior) 
Union of the greater tuberosity and head of the humerus, 
which normally occurs at six, has not been entirely effected. 

Knee (Lateral) 
All centers are present and normally developed. 

Diagnosis: Delay of possibly one year. 


TABLE 335 Phyllis 
77 months 


PEDOMETER MEASUREMENTS 














Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 13 12-22 4 2-1 3 3-8 2 4-18 3 
11-17 H 1-4 3 2-2 1i 3-14 t 4-19 : 
12-1 R 1-5 ie 2-8 3 3-22 } 4-25 i 
12-7 i 1-11 1%; 2-9 3 3-28 Hy 4-26 1 
12-8 i 1-12 $ 2-15 t 3-29 i 5-2 1 
12-14 i 1-18 3 2-29 13 4-4 : 5-3 : 
12-15 4} 1-19 3 3-1 i 4-5 : 5-9 a 
12-21 1; 1-25 3 3-7 H 4-11 rm 5-10 
1-26 z 4-12 : 












































New Haven pedometers were set at 24 inches and worn hooked to belt during hours awake 
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TABLE 336 Phyllis 


RECUMBENT LENGTH AND WEIGHT 
See se tte. re a ie 




















RECUMBENT RECUMBENT 
Age |__ “SNGTH | Weight || Age LENGTH Weight 
Total Stem Total Stem 

mo.-days em, em. kg. mo.-days em, em. kg. 
73-8 TUS ag — PHA arf 80-4 — — 22.89 
75-15 114.9 — 22 .00 80-7 LYS 34 65.7 — 
76-4 — — 20-51 80-9 — — 23.12 
76-13 = a 20 .02 80-14 -— a= 23.24 
76-17 — — 20.00 80-19 — — 23.20 
76-20 —— oo 20.08 80-22 119.4 66.0 — 
76-24 — a 20 .02 80-27 — --- 23.65 
76-26 IM re 64.8 a= 81-1 a == 23.45 
76-29 —_ — 19.96 81-5 — = 23.42 
77-4 — a 20 .22 81-11 — — 23.80 
77-11 — --- 20R20 81-13 120.3 67 .0 — 
77-14 wa — 20 .25 81-16 — —- 24 .04 
77-15 iW iveale 64.8 — 81-26 120.0 67.0 PAYS I 
77-19 — —- 20225 82-2 — —- 23 .40 
77-27 — — Aico 82-7 — — 23.02 
77-29 117.8 64.8 oo 82-12 120.6 66.0 23 .65 
78-1 oe —- Pr Wea ye 82-16 -- — 23 .95 
78-4 ms —- 20 539 82-18 120.6 66.4 — 
78-11 -— — 20 .92 82-21 — — 20 39D 
78-15 —- — Pein Uf 82-24 1Z0Ro 66.0 — 
78-17 118.1 65.6 — 82-28 — — 24.10 
78-20 —— — 21.50 82-29 121.0 6/23 — 
78-24 — —- ZU DD 83-1 — a 24.07 
79-4 soe = 20.89 83-4 12120 66.7 — 
79-8 118.4 65.4 —- 83-6 —- — 24 .00 
79-10 _— = 21.45 83-10 12123 67.3 — 
79-14 — —- 21.65 83-12 —- = 24 .20 
79-20 a _- 22.10 83-15 121.3 67.3 — 
79-22 118.7 66.0 — 84-13 L2G 67.6 24.52 
79-25 — me 22.45 96-29 ~= —= 25.29 
79-29 —: -—— 22.65 97-21 Vis 69.7 20.01 





Actual values are averages of independent measurements by two workers. In calculating the smooth 
values given with the balance data the actual values given above were smoothed by three-point averag- 
ing and the resulting figures entered for their respective balance periods. Values for balance periods 
intervening between measurements were obtained by interpolation. 


TABLE 337 Phyllis 
Heicut AND WEIGHT REcORD* 











Age | Height | Weight Age | Height | Weight Age | Height | Weight 


| | | | 
— | EE | | J 


months inches pounds months inches pounds months inches pounds 
3 
65 43 4032 73 443 44} 79 46+ 48% 
68 | 43 41- 75 | 454 | 464 81 | 47 531 


tf 45% 46% 
ts OSES "See Se) Pe ee ee eS eed 


* Clinical. See also table of recumbent lengths and weights, 





1052 NUTRITION AND CHEMICAL GROWTH 


TABLE 338 Phyllis 


BasaL METABOLISM MEASUREMENTS 























Sur- . Body Blood Basal 
Respi- Pulse temper- pres- metab 
el Pre sta | FavlOm rae Stans sure olism 
months mo.-day sq.m. per min. per min. belo S/Dt Cal. /24 | 
76 10-11 0.803 28 — — — 900 
(fi 10-27 0.806 28 — — — 842 
La 11-15 0.818 21 75 98 .3 89/67 876 
78 11-29 0.821 16 76 97.8 78/58 804 
79 12-17 0.836 12 92 98 .0 86/62 $26 
79 1-7 0.842 12 90 98 .4 86/60 763 
80 1-21 0.854 18 95 98 .6 89/62 934 
81 2-20 0.878 17 104 98 .3 99/73 970 
81 3-12 0.892 17 86 98 .2 86/64 934 
82 3-25 0.879 16 84 98 .2 96/64 898 
82 3-29 0.876 16 84 98 .2 84/68 989 
82 4-3 0.876 15 108 98.8 98 /66 955 
82 4-10 0.890 18 93 98 .2 92/76 948 
82 4-16 0.895 14 99 98 .4 92/68 950 
83 4-22 0.895 18 98 98 .6 96/72 936 
83 4-27 0.899 17 104 98.1 98/70 984 
83 5-2 0.898 21 118 99.2 96/62 1164 
83 5-8 0.901 les 100 98 .2 96/70 1042 
83 5-13 0.902 18 92 98.7 94/64 938 
* DuBois formula. 
t Systolic/Diastolic, 
TABLE 339 Phyllis 
82 months 


TEMPERATURE AND PULSE 




















Temper- = a 
Date aa Pulse Date pees Pulse Date oe Pulse 
4-7 98 .4. 88 4-19 98.4 96 5-2 99.2 116 
4-8 98.1 96 4-20 98 .2 89 5-3 99.0 104 
4-9 98 .2 92 4-21 98 .2 89 5-4 98 .6 108 
4-10 98 .2 93 4-22 98 .6 96 5-5 98 .2 104 
4-11 98.8 84 4-23 98 .4 86 5-6 98.6 92 
4-12 98 .2 78 4-24 98 .6 96 5-7 98 .2 96 
4-13 | 98.4 88 iby peu 08 
- ny - 98 .4 96 5-8 98. 

4-14 98 .2 88 4-27 98.1 104 5-9 98 a iu 
4-15 98 .4 100 4-28 98 .4 104 5-10 98 .7 96 
4-16 98 .4 100 4-29 98 .6 108 5-11 98 .2 104 
4-17 98 .2 96 4-30 98 .6 99 5-12 98 .4 96 
4-18 98 .2 96 5-1 98 .4 108 5-13 98 .7 92 


| 

















TABLE 340 Phyllis 

: 76 months 
Foop INTAKE 
Values in grams per day 
DATE 

Food 9-30 11-4 12-4 1-13 2-7 3-3 3-28 

to to to to to to to 

11-4 12-4 1-13 2-7 3-3 3-13 5-12* 

Apple 100 100 100 100 100 100 100 

Ascorbie acid — ~- —— .02 .02 — — 
Banana 100 100 200 200 200 200 100 
Beef, lean 100 100 100 100 100 100 100 
Bread, white 20 20 70 70 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 30 
Butter 20 20 30 30 36 35 48 
Cabbage 25 25 25 25 25 25 25 
Carrot 25 25 25 25 25 25 25 
Cheese, American 15 15 15 15 15 15 15 
Corn flakes 15 15 15 15 15 15 15 
Egg, whole 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 20 

Milk, fluid 400 400 t 400 t 400+ 400+ 400+ 400 } 

Orange concentrate 50 50 50 50 — — — 
Orange juice, fresh — — ~- — -— 50 50 
Peanut butter 16 16 16 16 16 16 16 
Potato 40 40 70 70 70 70 70 
Salt 2 2 2 2 2 2 2 
Shredded wheat p 15 15 15 is 15 15 

Spinach — -— — — — 100 — 
Sugar (average) 6 2 4 6 8 10 10 
Tomato juice 60 60 60 60 60 60 60 
Water (average) 270 276 409 SHAD 346 384 493 





* Thyroid gland (Parke, Davis & Co.) desiccated, 0.25 grain daily April 7 to 22; 6 grains daily April 22 
to 27. 
t Irradiated. Evaporated milk diluted 1:1. 


























TABLE 341 Phyllis 
Bioop DETERMINATIONS 
WHITE BLOOD CELLS 
Red Hemo- 3 
ane te cells globin* ede 2 oN bs Mono- | Eosino- 
Total | morpho-| pho ‘eo hiles 
nuclears| cytes | CYS | P 
per per per per per 
months | mo.-day | millions |gm./100 ce.| ¢. mm. cent cent cent cent 
73 7-6 4.47 12 7500 45 48 6 1 
75 9-16 5.28 13 6150 66 27 4 3 
81 3-13 4.99 13 8050 37 48 14 1 
83 5-14 4.61 13 10200 59 31 *¢ r 
MINERALS (mg. per 100 ml.) 
Serum calcium | Serum phosphorus 
75 9-16 10.5 | 4.75 


NE OEE eee 
* Haden-Hausser hemoglobinometer. 


TABLE 342 Phyllis 
76 months 


Bopy LENaru AND WEIGHT—INTAKE AND ELIMINATION 






































INTAKE AVERAGE DAILY FECES 
Recum Shee 

ace | AVERAGE DAILY f 

Date bent Weight* AVERAGE DATLE COMBUSTION Li cet PT ae Laxa- Elim- 
+ . . . 

length Dey | Total ee ae E Wet | Dry a: cee Fane 
mie water + Fat thks rine | Feces wh, oqiles a a me 

mo.-day| em. kg. gm. gm. gm. Cal. | Cal. } Cal, gm. gm. | gm, hours 
9-30 116 | 20.52 | 318 | 1177 | 57.5 | 1636 | 63 78 | 100.0] 8.0} 0.8 | 1.0 25 
10-5 116 20.35 315 | 1056 | 57.5 |} 1621 64 50 92.2 | 12.0 ie 1.0 32 
10-10 116 20.18 316 1088 | 57.5 | 1628 69 42 87.0 | 16.0 1.8 0.8 50 
10-15 116 20.03 318 1113 | 57.5 | 1634 66 63 76.8 | 14.0 1.5 0.6 50 
10-20 117 | 20.03 | 315 | 1035 | 57.5 | 1624 | 67 55 58.4 | 13.0 | 1.4 1.0 35 
10-25 117 | 20.02 | 312 992 | 57.5 | 1609 | — 70 64.6 | 18.05) 2510/3058 26 
10-30 117 20.07 318 1178 | 57.5 | 1634 64 70 80.6 | 17.0 2.0 1.0 25 
11-4 117 20.14 310 980 | 59.7 | 1617 66 57 61.8 | 14.0 1.6 1.0 55 
11-9 117 20.23 307 1030 | 59.7 | 1607 66 52 65.2 | 10.0 1.0 1.2 34 
11-14 117 20.24 808 1837 | 659.7 | 1608 64 274 851.4 | 44.0 | 19.7 2.0 32 
11-19 117 20.28 3809 1840 | 59.7 | 1612 63 111 95.4 | 19.0 5.8 1.0 61 
11-24 118 20.32 310 1131 59.7 | 1618 62 _ iie% }| 13.0 1.4 0.8 57 
11-29 118 20.36 307 1141 | 59.7 | 1605 63 36 59.4 | 13.0 1.5 0.6 72 
12-4 118 20.55 380 1322 | 74.0 | 1967 63 68 82.0 | 14.0 1.6 152 36 
12-9 118 20.81 378 1276 | 74.0 | 1961 69 77 70.6 | 19.0 2.4 2 35 
12-14 118 21.20 380 1281 | 74.0 | 1967 68 49 82.2 | 12.0 5 1.2 35 
12-19 118 21.41 379 1365 | 74.0 ]| 1962 68 76 93.8 | 16.0 9 £52 24 

#tF 

1-8 118 21.33 382 1302 | 74.0 | 1976 61 80 111.8 | 22.0 2.2 1.4 ll 
1-13 118 21.73 388 1234 | 74.0 | 1975 62 102 134.8 | 23.0 2.4 1.2 26 
1-18 119 22.07 392 1318 | 74.0 | 1990 66 81 85.0 | 17.0 1.6 1.0 35 
1-23 119 22.40 387 1353 | 74.0 } 1970 63 77 104.4 | 16.0 1 WS 1.0 25 
1-28 119 22.66 386 1258 | 74.0 | 1967 66 90 106.6 | 20.0 1.9 1.4 11 
2-2 119 22.89 392 1360 | 74.0 | 1992 66 88 105.4 | 14.0 1.6 1.0 25 
2-7 119 23.09 375 1243 | 80.0 1895 68 85 98.6 | 21.0 2.5 ree 34 
2-12 119 23.20 379 1256 | 80.0 | 1912 66 82 76.6 | 15.0 1.8 122 8 
2-17 120 23.500 373 1228 | 80.0 | 1978 66 93 102.2 | 17.0 3.1 1.4 12 
2-22 120 23.43 375 1204 | 80.0 | 1986) 55 85 93.6 | 19.0 3.1 0.8 30 
amt 120 23.61 374 1305 | 80.0 | 1980 66 92 118.2 | 19.0 2.3 6 30 
ES 120 23.66 396 1393 | 82.1 1984 68 88 91.4 | 20.0 2.3 1.0 54 
me 120 23.85 402 1397 | 82.1 | 2009 70 89 92.2 | 21.0 2.5 1.4 30 
3-28 119 23.36 358 1256 | 92.5 | 1983 64 84 120.8 | 20.0 2.1 1.2 26 
4-2 120 23.52 359 1281 | 92.5 | 1987 61 81 121.0 | 20.0 2.4 1.2 30 
4-7 120 23.71 361 1281 | 92.5 | 1993 67 77 124.2 | 15.0 1.6 1.2 25 
4-12 121 23.85 361 1281 | 92.5 | 1995 65 80 98.6 | 19.0 2.1 1.0 12 
pet 121 24.00 362 1281 | 92.5 | 1998 67 87 79.2 | 21.0 2.6 1.0 26 
psi 121 24.04 359 1321 92.5 1986 64 106 89.4 | 21.0 2.4 1.2 10 
4-27 121 24.06 356 1491 | 92.5 | 1973 72 96 104.8 | 18.0 2.4 1.2 11 
fe 121 24.09 367 1391 | 92.5 | 2017 69 92 112.0 | 19.0 2.6 1.0 30 
-7 121 24.13 363 1786 | 92.5 | 2001 60 79 87.6 | 19.0 2.6 0.8 50 





The age given is the initial a i 
ast s th lalage at start of study. Dates given are first days of fi é i 

erga ks omitted from calculations of the avcraens given in Wolawe TE: Se ee 

4 “ty i le 336 for actual values and method of smoothing. 

— on alcohol-dried food and oven-dried feces. 

t eee water plus water in foods. 

: erees reali defecations per day. 

ed time between ingestion and defecation of marker used to s S : y peri 

# See history, page 1049, for explanation for missing periods, sd aap me etait eo 


TABLE 343 


PHYLLIS 


1055 


Phyllis 


76 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 











Date 


mo.-day 


9-30 
10-5 
10-10 
10-15 
10-20 


10-25 
10-30 
11-4 
11-9 
11-14 


11-19 
11-24 
11-29 
12-4 
12-9 


12-14 
12-19 
eK 
1-8 
1-13 
1-18 
1-23 
1-28 


2-2 
2-7 
2-12 
2-17 
2-22 


2-27 
3-3 
3-8 
*K 
3-28 
4-2 
4-7 
4-12 


4-17 
4-22 
4-27 
5-2 
5-7 






























































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Intake | Urine | Feces |Intake! Urine | Feces |Intake| Urine | Feces Intake} Urine | Feces 
gm. gm. gm. mg. mg. mg. mg. mg. mg mg. mg. mg. 
9.45 8.66 | 0.99 996 639 319 | 3031 | 2840 9 612 585 70 
9.45 8.48 | 1.34 996 652 282 | 3031 | 2670 5 612 531 53 
9.45 8.79 | 0.91 996 589 361 | 3031 | 2783 8 612 572 69 
9.45 8.46 | 0.84 996 570 377 | 3031 | 2778 3 612 568 69 
9.45 8.82 | 0.80 996 528 341 | 3031 | 2946 0 612 578 61 
9.45 8.56 | 0.80 996 600 402 | 3031 | 2652 6 612 593 70 
9.45 8.82 | 0.98 996 681 358 | 3031 | 3033 0 612 610 75 
9.45 8.93 | 0.87 996 637 330 | 3031 | 2898 40 612 590 64 
9.45 8.88 | 0.49 996 558 303 | 3031 | 3000 40 612 580 53 
9.45 8.60 | 2.11 996 688 484 | 3031 | 2430 269 612 699 139 
9.45 8.386 | 1.16 996 534 413 | 3031 | 2689 29 612 743 84 
9.45 8.61 | 0.79 996 567 382 | 3031 | 2851 36 612 545 67 
9.45 8.86 | 0.69 996 580 260 | 3031 | 2760 14 612 558 41 
10.43 8.84 | 1.00 | 1103 581 322 | 3524 | 3410 79 699 558 70 
10.43 8.81 | 0.92 | 1103 635 369 | 3524 | 3271 56 699 570 78 
10.43 8.81 | 0.95 | 1103 618 205 | 3524 | 2995 40 699 578 48 
10.43 8.83 | 1.16 | 1103 604 327 | 3524 | 2895 66 699 573 73 
10.43 7.89 | 0.97 | 1103 568 282 | 3524 | 3120 81 699 495 81 
10.43 7.95 | 1.39 | 1103 594 309 | 3524 | 3434 63 699 493 96 
10.43 8.09 | 1.10 } 1103 602 281 | 3524 | 3293 39 699 520 86 
10.43 7.88 | 1.28 | 1103 585 262 | 3524 | 3216 29 699 513 i6 
10.43 8.05} 1:20 7 1103 689 279 | 3524 | 3366 24 699 531 86 
10.43 8:27 | 1.13] 1103 676 284 | 3524 | 3534 34 699 541 86 
10.43 8.37 | 1.20 | 1100 676 292 | 3522 | 3048 34 697 553 88 
10.43 8.45 | 1.08 | 1100 690 266 | 3522 | 3348 27 697 555 79 
10.43 8.63 | 1.27 | 1100 649 297 | 3522 | 3330 26 697 575 83 
10.43 8.22 | 1.05 | 1100 686 298 | 3522 | 3162 53 697 535 88 
10.43 8.19 | 1.22 | 1100 696 302 | 3522 | 2976 57 697 542 96 
10.79 8.60 | 1.10 | 1202 720 342 | 4067 | 3745 64 733 pry ae 
10.79 8.79 |. 1.22 | 1202 731 297 | 4067 | 3816 49 733 608 96 
10.39 8.21 1.22 | 1088 651 313 | 3418 | 3360 50 698 564 = 
10.39 7.55 | 1.23 | 1088 608 251 | 3418 | 3420 93 698 G04 i 
10.39 8.54 | 1.18 | 1088 721 251 | 3418 | 3336 79 698 539 by 
10.39 8.40 | 1.11 }| 1088 691 287 | 3418 | 3318 56 698 545 87 
10.39 8.59 | 1.06 | 1088 701 345 | 3418 | 3126 57 698 562 “4 
10.39 8.33 | 1.09 | 1088 676 366 | 3418 | 3198 124 698 537 ve 
10.39 9.35 | 1.25 | 1088 758 312 | 3418 | 3240 61 698 580 os 
10.39 8.74 | 1.16 | 1088 681 313 | 3418 | 3295 55 698 per = 

10.39 7.59 | 1.05 | 1088 655 314 | 3418 | 3156 45 698 492 


* See footnotes to Table 342. 




































































1056 NUTRITION AND CHEMICAL GROWTH 
TABLE 344 Phyllis 
76 months 
PosrtrvE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 
CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date S 
Intake] Urine | Feces | Intake| Urine | Feces | Intake) Urine | Feces | Intake] Urine | Feces 
mo.-day mg. mg. mg. mg mg. mg. mg. mg. mg. mg. mg mg. 
9-30 722 90 584 248 88 144 1876 1857 Dit leseoe 1646 459 
10-5 722 96 501 248 79 132 1876 | 1744 18 | 2252 L72o 302 
10-10 722 102 564 248 85 146 1876 | 1720 40 | 2252 1534 315 
10-15 22 88 547 248 78 122 1876 1798 32 | 2252 1980 247 
10-20 722 91 558 248 81 68 | 1876 | 1916 00 | 2252 |} 1910 182 
10-25 22 91 566 248 75 104 1876 1787 18 |] 2252 1934 181 
10-30 722 96 733 248 79 147 1876 1701 14 | 2252 | 2031 343 
11-4 tae 113 717 248 81 174 1876 1852 19 | 2252 | 2028 217 
11-9 ioe 97 357 248 80 13 1876 1858 00 | 2252 1900 118 
11-14 722 78 636 248 46 190 | 1876 | 1343 511 2252 | 147 880 
11-19 722 68 656 248 41 1765 1876 | 1598 66 | 2252 | 1706 307 
11-24 722 85 600 248 76 138 | 1876 1877 20°} 2252 |) 2020 254 
11-29 722 89 624 248 96 132 1876 1694 9 | 2252 1650 197 
12-4 772 101 636 299 99 166 | 2180 | 2142 17 | 2822 | 2303 241 
12-9 772 97 604 299 103 126 | 2180 | 2104 00 | 2822 | 2343 220 
12-14 Wie 100 567 299 98 129 | 2180 | 1917 00 | 2822 | 2382 282 
12-19 772 99 656 299 93 159 | 2180 | 2081 15 | 2822 | 2413 et by 
eK 
1-8 772 79 488 299 114 159 | 2180 | 1959 58 | 2822 | 2025 402 
1-13 772 93 632 299 133 201 | 2180 | 2095 70 | 2822 | 2248 ite \ii 
1-18 772 98 528 299 125 132 | 2180 | 2044 00 | 2822 | 2335 223 
1-23 (HE: 96 580 299 116 170 | 2180 | 1966 37 | 2822 | 2321 334 
1-28 Tia 99 562 299 104 173 | 2180 | 2080 38 | 2822 | 2254 334 
2-2 772 79 522 299 104 154 | 2180 | 2113 24 | 2822 | 2313 290 
2-7 768 70 524 296 106 158 | 2178 | 1986 47 | 2786 | 2319 264 
2-12 768 73 501 296 111 149 | 2178 | 2140 00 | 2786 | 2320 PM Ie] 
2-17 768 82 557 296 104 169 | 2178 | 2106 34 | 2786 | 2270 343 
2-22 768 67 500 296 94 158 | 2178 | 2009 29 | 2786 | 2442 281 
2-27 phe 64 528 296 95 176 | 2178 1828 54 | 2786 | 2113 315 
3-3 830 70 555 369 1h ib & 196 | 2549 | 2409 33 | 3167 | 2274 285 
ot 830 82 549 369 115 218 | 2549 | 2478 30 | 3167 | 2607 270 
ice 775 66 545 282 95 158 | 2169 | 2033 55 | 2676 1921 391 
4-2 775 72 507 282 85 147 | 2169 | 2044 51 | 2676 1917 369 
4-7 vw es} 92 612 282 100 143 | 2169 | 2033 69 | 2676 1867 388 
4-12 rua 91 493 282 104 133 | 2169 | 2008 38 | 2676 1967 294 
is us 9 484 282 108 133 | 2169 | 1884 00 | 2676 | 2152 258 
Hee 775 96 469 282 101 134 | 2169 | 19388 25 | 2676 | 2010 275 
ge! 775 115 541 282 113 138 | 2169 1963 34 | 2676 | 2104 330 
ie 775 124 556 282 104 138 | 2169 | 2040 38 | 2676 1848 352 
7 775 84 536 100 128 1930 34 | 2676 317 











2169 





* See footnotes to Table 342. 
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TABLE 345 Phyllis 


76 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 











HEMICELLULOSE 


























LIGNIN CELLULOSE 

Date INTAKE 

Intake Feces Intake Feces Total Stable Feces 
9-30 1.28 Oe? 2.08 0.66 Zod Te i2 0-73 
10-5 1.28 1.08 2.08 1.14 ZAM 7 Lei2 0.74 
10-10 1.28 1.24 Bee 0.82 Dela 1b. oi jh be? 
10-15 1.28 heal O° 2.08 0.78 2.17 Lie 0.79 
10-20 i238 Wi 2e 2.08 0.82 Bel, 1772 0.91 
10-25 1.28 1.48 2208 1.06 Pea iy ( L372 Te 
10-30 1.28 105 2.08 POL Peal iff ery 1.34 
11-4 1.28 1.38 2.08 0.61 PAW | Bay 0.91 
11-9 1.28 0.92 2.08 0.63 Pandey ay 0.50 
11-24 5 Gi! ied ks 21. UA. 0.94 2505 1.93 One 
11-29 Lev: L228 Pe AU LOZ 1.99 leo2 0.76 
12-4 Lea 1.34 2.56 1.02 262 2.02 0.96 
12-9 1.79 2.48 2.56 las 2 aG2 2.02 1.34 
12-14 1.79 1.28 2.56 0.45 2.62 2.02 ORsZ 
12-19 179 1.84 2.56 0.96 2.62 2.02 1.06 
**K 
1-8 1.79 1.86 ZicoG 1.57 2A Loe 2.02 1225 
1-13 1.79 2.94 2-06 1.60 PURO 2.02 124 
1-18 ibaa, POPP. 2.50 0.74 2.44 SZ 0.93 
1223 1.79 1.68 2.56 0.66 2.62 P} AVY: 0.90 
1-28 1.79 2.10 2.56 0.82 2.62 PAP. el 
2-2 1.79 1.52 2.56 Owe PRAY 2.02 0.78 
2-7 1.79 1.39 2.56 Jee als: 2.02 202 1.14 
2-12 rh) 1.91 Poe tay a) Ole 7 2, DAO 2.02 0.88 
*** 
Dele 1279 230) 2.56 Wy 7A 262 2.02 1.01 
2-27 berks PUP? aay Me Os 2ee apy 2-02 0.98 
3-3 eo 2 2.38 2.84 0.82 2.46 Ze dai be 
3-8 1.92 IIRF fe 2.84 0.66 YA Pe Ae 1.08 
**K 
3-28 1.36 Late! 2.37 102 2.65 2.09 1.07 
4-2 her: 1250 Pie A We LZ 2.47 1.89 0.98 
4-7 ee 1.19 A PA 10:7 2.47 1.89 0.76 
4-12 Wa 1.88 4 aha Oo rz 2.47 1.89 ib AOE 
4-17 Loo Deo PANSY 0.63 2.47 1.89 I AP 
4-22 Loo 0) Die OL 2.47 1.89 1.32 
4-27 1933 1.59 2 32 0.82 2.47 1.89 0.97 
5-2 ibes! 1.94 PLA De 0.98 2.47 1.89 eS 
5-7 Wea: 1.70 Ps ie7 0.81 2.47 1.89 1.05 
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TABLE 346 Phyllis 
82 months 
NITROGEN PARTITION OF URINE 
Values in grams of niirogen per day 

Date Pane Urea Ammonia Panne Creatinine pate 
3-28 8.07 6.941 0.259 0.288 0.169 0.112 
3-29 7.70 6.765 0.275 0.299 0.197 0.134 
3-30 7.82 6.755 0.305 0.330 0.141 0.108 
3-31 7.76 6.875 0.305 0.313 0.163 0.121 
4-1 9.72 8.876 0.344 0.381 0.197 0.143 
4-2 7.35 6.184 0.316 0.288 0.166 0.129 
4-3 7.25 6.106 0.274 0.296 0.175 0.123 
4-4 7.49 6.004 0.296 0.330 0.177 0.123 
4-5 7.14 6.193 0.267 0.336 0.173 0.132 
4-6 8.54 7.510 0.310 0.365 0.206 0.130 
4-7 8.28 7.316 0.284 0.343 0.167 0.140 
4-8 6.59 5.840 0.260 0.261 0.140 0.107 
4-9 11.40 9.649 0.451 0.368 0.229 0.154 
4-10 8.85 6.037 0.323 0.392 0.197 0.129 
4-11 756 6.652 0.268 0.315 0.157 0.121 
4-12 8.92 7.593 0.317 0.415 0.206 0.139 
4-13 8.02 7.125 0.315 0.371 0.171 0.128 
4-14 § 26 7.295 0.265 0.374 0.193 0.122 
4-15 8.44 7.207 0.293 0.372 0.177 0.116 
4-16 8.34 7 357 0.285 0.355 0.188 0.129 
4-17 8.90 7.887 0.299 0.394 0.1 
4-18 8.62 7.609 0.285 0.312 boone tee 
4-19 8.50 7.469 0.301 0.287 0.190 0.128 
4-20 8.25 7.285 0.259 0.315 0.190 0.135 
4-21 8.68 7 755 0.295 0.283 0.167 0.128 
4-22 8.06 7.150 0.316 0.281 0 
4-23 8.32 7.394 0.246 0.310 being ate 
4-24 8.55 ” 307 0.309 0.286 0.216 0.131 
4-25 8.36 7.407 0.341 0.295 0.169 0.119 
4-26 8.34 7.340 0.306 0.295 0.188 0.122 
4-27 9.63 8.383 0.331 0 5 
4-28 9.12 7.892 0.299 he mt ee 
4-29 9.18 7.906 0.334 0.420 0.175 0.120 
4-30 9.06 8 236 0.297 0.417 0.190 0.126 
5-1 9.74 8.434 0.332 0.456 0.207 0.116 
5-2 9.04 7.657 0.295 0 
5-3 8.86 7.644 0.310 qe nore eet 
5-4 9.11 7 925 0.289 0.356 0.184 0.131 
5-5 8.54 7 557 0.273 0.261 0.182 0.120 
5-6 8.14 7.410 0.296 0.261 0.173 0.115 
5-7 7.74 6.965 0.325 0.253 
5-8 7.90 6.893 0.299 0.282 hoane Cine 
5-9 7.62 6.852 0.284 0.198 0.1 “125 
ae 7.6 “184 0.125 
at z 46 6.460 0.294 0.294 0.210 0.122 

6.804 0.314 0.230 0.195 0.129 





The age given is the initial age at start of study. 


TABLE 347 


TRON in INTAKE, URINE AND FECES 
Values are averages per day 


Phyllis 


76 months 








Date |Intake| Urine! Feces | 





mo.-day | mg. 


9-30 
10-5 


10-15 
10-20 


10-25 
10-30 


11-9 
11-14 


11-19 


7 
11-24 oe 
11-29 ye 





o 
7 
10-10 es 
7 
7 


fb 
rf 
11-4 ife 
7 
if 


.39 








mg mg 

0.31 3.52 
0.33 4.89 
0.28 6.56 
0.00 6.23 
0.20 7.00 
== 10.22 
0.24 o.71 
0.50 7.30 
0.60 4.69 
0.11 8.03 
0.02 7.48 
0.00 6.37 
0.01 6.19 














Date /|Intake| Urine} Feces 
mo.-day | mg. mg mg 
12-4 8.50 | 0.46 5.76 
12-9 8.50 | 0.00 8.79 
12-14 8.50 | 0.24 5.06 
12-19 8.50 | 0.06 6.86 
§§§ 
1-8 8.50 | 0.08 6.82 
1-13 8.50 | 0.07 7.48 
1-18 8.50 | 0.08 6.40 
1-23 8.50 | 0.12 5.32 
1-28 8.50 | 0.12 6.08 
2-2 8.50 | 0.12 4.25 
2-7 8.46 | 0.08 6.75 
2-12 8.46 | 0.22 4.80 
2-17 8.46 | 0.08 4.97 


























mo.-day | mg. 





2-22 | 8.46 
2-27 | 8.46 
3-3 9.48 
3-8 9.48 
§§§ 

3-28 | 8.20 
4-2 8.20 
4-7 8.20 
4-12 | 8.20 
4-17 20 





5-7 


Intake 

















Urine | Feces 
mg mg 

0.12 5.60 
0.09 5.08 
0.13 7.55 
0.23 7.69 
0.24 6.95 
0.39 6.08 
0.22 4.82 
0.00 6.94 
OS 8.69 
0.06 7.69 
0.02 6.44 
0.09 6.82 
0.19 7.50 





The age given is the initial age at start of study. Dates 
periods. Italic figures were omitted from calculations of aver 


§§§ See case history, page 1049, for explanation for missing periods. 


given are first days of five-day balance 
ages given in Volume I. 


















































TABLE 348 Phyllis 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
ea Behe LENGTH WIDTH 
Age Biacro- | Intertro- | Inter- 
mial chanteric | cristal Tibia Head Chest Head 
77 21.7 19.7 19.0 24.0 L7a7 16.7 13.6 
78 22.5 19.8 18.0 24.8 We ge 4) 16.5 13.4 
79 22.3 20.1 19.0 24.4 Li iD ily fe 13.0 
81 22.6 20.7 18.8 24.6 17.8 16.0 Loev. 
81 22.5 20.7 19.7 24.5 L720 pa 13.6 
82 21.8 20.8 19.6 25.1 18.2 1 Fe fia | 13.7 
83 22.8 21.4 19.7 2567 17.8 16.9 13.7 
84 23.5 20.3 18.8 25.3 18.0 17.0 13.6 
97 23.2 21.3 20.0 26.8 17.9 18.2 13.8 
DEPTH CIRCUMFERENCES 
Age* - > 
Chest Head Chest Thigh | Abdomen | Upper arm 
' fhe 13.0 49.3 50 33 50 16.0 
78 13.0 50.0 49 32 49 16.0 
79 13.5 49.5 50 34 51 17.0 
81 13.0 50.2 52 36 51 17.4 
81 12.7 49.6 54 37 52 18.2 
0 
2 13.5 50.0 52 36 56 18. 
83 13.5 50.2 53 37 52 18.0 
84 13.7 50.2 54 36 52 17.4 
97 13.0 50.8 54 37 53 18.0 





TABLE 349 Phyllis 


SKELETAL MATURATION 
Values in months 


























Chrono- HAND FOOT ELBOW | KNEF | HIP SHOULDER AVERAGE 
logical i 
age B.B.G.* | Floryt | Toddt | Toddt | Toddt | Toddt | Toddt Toddt Toddt 
73 82 65 | 82 81 82 83 81 79 82 
75 91 72 86 83 84 84 €3 80 84 
81 97 76 93 88 90 90 90 87 90 
83 98 78 95 93 93 94 95 91 94 
97 111 89 101 96 95 95 93 101 97 

















* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 
Studies in Child Welfare, vol. 4, no. 1, 1928. ; 

+ Flory, C. D. Osseous development in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. : j 

{ Determined by T. Wingate Todd, C. C. Francis, and Idell Pyle, Western Reserve University, 
Cleveland. 


TABLE 350 Phyllis 


MEASUREMENTS OF THE BONES OF THE WRIST 














AGE, months 73 75 81 83 97 
CARPALS 
AREA, sq. mm. 
Hamate 78 87 92 92 109 
Capitate 126 139 145 146 167 
Lesser Multangular 24 28 32 34 46 
Greater Multangular 39 43 53 54 70 
Navicular 51 60 63 67 96 
Lunate 50 60 65 64 80 
Triangular 45 44 48 50 63 
Pisiform 18 26 
GREATEST DIAMETER, mm. 
Hamate 12 13 13 13 15 
Capitate 16 17 18 18 19 
Lesser Multangular 6 ri 8 8 8 
Greater Multangular if 9 10 10 12 
Navicular Ui) a 10 10 11 13 
Lunate 9 10 11 ll 12 
Triangular 9 10 10 10 11 
Pisiform 4 6 
Epiphyses 
Ist Metacarpal 8 9 9 9 10 
2nd Metacarpal 9 10 11 ll 11 
3rd Metacarpal 8 10 10 11 
4th Metacarpal ‘a 8 9 9 
ULNA 
DIAMETER, mm. 
Distal epiphysis 5: 4 6 7 12 
Distal metaphysis 13 12 13 13 15 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 18 18 19 20 22 
WRIST AREA,* sq. mm. 982 966 967 — 1019 1086 


. _* Measured with the planimet i ’s lk i 
in Ch Dey Nar pate ard s landmarks (Monographs of the Society for Research 
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Fiagure 554. PHYLLIS age 79 months. 
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PHYLLIS 


Actual size reproduction of roentgenogram of left hand 
Chronological age 73 months, he 


; fae 
FIGURE 555. 
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PHYLLIS 


Figure 556. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 73 months. 


1064 NUTRITION AND CHEMICAL GROWTH 





if PHYLLIS 
557. Actual size reproduction of roentgenogram of left 
Chronological age 73 months. | 


FIGURE 
elbow. 
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PHYLLIS 
8. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 73 months. 





FIGURE 55 
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PHYLLIS 


Actual size repr ti f roe lef 
C] ze peels iv roentgenogram of left 
1ronological age 73 months. 


FIGURE 559. 
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PHYLLIS 


Frieure 560. Actual size reproduction of roentgenogram of left knee. 
Chronological age 73 months. 
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PHYLLIS 


Actual size reproduction of roentgenogram of left knee. 
Chronological age 73 months. 


FIGURE 561. , 





PHYLLIS 
Fiacure 562. Actual size reproduction of roentgenogram of left foot. 
Chronological age 73 months. 





PHYLLIS 


FIGURE 563. \ctual size reproduction of roentgenogram of left foot. 


Chronological age 73 months, 


PHYLLIS 1071 





PHYLLIS 
Ficure 564. Actual size reproduction of roentgenogram of left hand. 
Chronological age 75 months. 
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PHYLLIS 


Actual size reproduction of 
aal size re production of roentgenogram of left 


‘ 
Chronological age 75 months. 


FIGURE 565. 
elbow. 
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PHYLLIS 
Figure 566. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 75 months. 
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PHYLLIS 


Actual size repr tic rr F lef 
size reproduction of roentgenogram of left shoulder. 


. : = 
Chronological age 75 months. 


rope 


FIGURE 567. 
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PHYLLIS 
Figure 568. Actual size reproduction of roentgenogram of left hip. 
Chronological age 75 months, 
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PHYLLIS 


Actual size reproduction of roentgenogram of left knee 
Chronological age, 75 months. . 


FIGURE 569. 
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PHYLLIS 
Figure 570. Actual size reproduction of roentgenogram of left knee. 
Chronological age 75 months. 
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PHYLLIS 


\ctual size reproduction of roentgenogram of left foot. 
Chronological] 75 months, 








PHYLLIS 
FIGguRE 572. Actual size reproduction of roentgenogram of left foot, 
Chronological age 75 months, 
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PHYLLIS 


FiGuRE 573. Roentgenograms of teeth, age 78 months 
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PHYLLIS 


FIGURE 574. Dental examination, age 78 months 








PHYLLIS 
Ficure 575. Actual size reproduction of roentgenogram of jaws. 
Chronological age 78 months. 





PHYLLIS 
Fiaure 576. Actual size reproduction of roentgenogram of jaws. 
Chronological age 83 months. 
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PERRY Gos 
FIGURE 577. Roentgenograms of teeth, age 83 months. 
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FIGURE 578. Dental examination, age 83 months. 
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PHYLLIS 


FiaurE 579. Actual size reproduction of roentgenogram of left hand. 
Chronological age 81 months. 
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PHYLLIS 


FIGURE 580. Actual size reproduction of roentgenogram of left elbow. 


Chronological age 81 months. 


PHYLLIS LOS5 





PHYLLIS 


FIGURE 581. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 81 months, 
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PHYLLIS 


RQ9 Ply Bier os esa te : 
82. Actual ; ize re production of roentgenogram of left shoulder 
Chronological age 81 months. 


FIGURE 
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PHYLLIS 
583. Actual size reproduction of roentgenogram of left hip. 
Chronological age 81 months. 





FIGURE 





LOSS NUTRITION AND CHEMICAL GROWTH 





[eal ESC) bd BBS: 
Actual size reproduction of roentgenogram of left 
Chronological age 81 months. _ 


FIGURE 584. 
cnee, 


PHYLLIS 1089 





PHYLLIS 


FiagurE 585. Actual size reproduction of roentgenogram of left knee. 
Chronological age 81 months. 








PHYLLIS 
\ctual size reproduction of 
Chronological age 8] months, 


FIGURE 586, roentgenogram of left foot. 





PHYLLIS 


Figure 587. Actual size reproduction of roentgenogram of left foot. 
Chronological age 81 months. 
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PHYLLIS 


Actual size re 

ee. ri S1iZ pl lu 10n f r of 

yroauc t oO Sy Of nt ge nogram of le tt hand. 
( | ronologic al age Ooo months, 
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PHYLLIS 


Figure 589. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 83 months. 
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PHYLLIS 


ctual size reproduction of roentgenogram of left 
Chronological age 83 months. 


FIGURE 590. A elbow. 
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PHYLLIS 


Figure 591. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 83 months. 
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. PHYLLIS 
Figure 592. Actual size reproduction of 
Chronological age 83 months. 


roentgenogram of left hip. 
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PHYLLIi 


Figure 593. Actual size reproduction of roentgenogram of left knee. 
Chronological age 83 months. 
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PHYLLIS 


Actual size reproduction of roentgenogram of left 
Chronological age 83 months. 


FIGURE 594. knee 





PHYLLIS 


Figure 595. Actual size reproduction of roentgenogram of left foot. 
Chronological age 83 months. 





Poy Tis 
\ctual size reproduction of 
Chronologieal age 838 months 


FIGURE 596. roentgenogram of left foot 
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PHYLLIS 
Figure 597. Actual size reproduction of roentgenogram of left hand. 
Chronological age 97 months. 
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PHYLLIS 
{TaURR 5OR . ‘ if : j 4 
FIGURE 598. Ac tual size reproduction of roentgenogr 
: : > > 
Chronological age 97 months. 


am of left elbow. 
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PHYLLIS 
Figure 599. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 97 months. 
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PHYLLIS 


‘IGURE 6 ‘tual size repr i 
Figure 600. Actual size re production of roentgenogram of left shoulder 
Chronological age 97 months. ; 


— 
ge 


PHYLLIS 


™m fits 
PHYLLIS 


Ficure 601. Actual size reproduction of roentgenogram of left hip. 
Chronological age 97 months. 
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PHYLLIS 


\ctual size repr : ; 

J al S1Z roduction of roentge Bh rye 

Chronological Q7 tgenogram of left knee. 
N10 ogica age Q7 months. 


FIGuRE 602. 


PHYLLIS nt? 





PHYLLIS 


Fiagure 603. Actual size reproduction of roentgenogram of left knee. 
Chronological age 97 months. 





PHYLLIS 


FIGURE 604, Actual size reproduction of 


roentgenogram of left root, 
Chronological] age 97 months 





PHYLLIS 


FigurE 605. Actual size reproduction of roentgenogram of left foot. 
Chronological age 97 months. 
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RoOENTGENOGRAMS OF PROGRESS OF Bat 


1045.0. 






as aris 


10 minutes 40 minutes 70 minutes 100 minutes 





130 minute 


Figure 606. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of water. 
a maT ‘ew i and the first film was 
[The meal was at body temperature when ingested and the first 1 was 
PHYLLIS exposed about ten minutes later. 
Age, 92 months 


ee 





10 minutes 40 minutes 70 minutes 100 minutes 160 minu 


Figure 607. Progress of meal consisting of 40 grams of barium sulfate mixed with 100 grams 
of raw, ground lean meat, baked twenty to thirty minutes and ingested 


PHYLLIS with 200 ml. of water. In the 290 gm. of barium, meat and water ingested 
Age, 92 months (about 50 gm. of water were lost in cooking) the concentrations of fat and 


protein were approximately 3.5 and 7 per cent, respectively. 


PHYLLIS OTe 


ALS THROUGH GASTROINTESTINAL TRACT 


HAS: 43.2HRS HRS 





24 hours 48 hours 72 hours 


+, 





Bee 


F ¥ oe ad i : 4 a om ” - a ae a : = 79 si 
340 minutes 400 minutes 24 hours 48 hours 72 hou 


BETTY 


Medical History 


Betty’s father was Canadian, her mother American. She 
weighed eight pounds at birth, following a normal delivery. 
Betty was breast-fed for nine months and walked at fourteen 
months. Betty was 67 months old when she joined the group of 
children participating in the second study of nutrition and 
chemical growth in childhood. Wassermann, Shick, Dick and 
Pirquet tests were negative. Throughout the study Betty’s 
health was excellent. January 1 she was given cocillana syrup 
for a slight cough but dietary and collections were not inter- 
rupted. 


Psychological 


At 70 months, responses to the Stanford-Binet test gave Betty 
a M.A. of 72 months, I.Q. 103, and on the Arthur Point Scale 
her M.A. was 75 months, I.Q. 107. The examiner stated: 


Betty Lou is a very attractive little girl with dark hair and 
eyes. She talked a great deal both to herself and to examiner, was 
lively, happy and sang while working. She has a few infantile 
pronunciations, such as w for r; th for s. She was delighted with 
her own success and was so eager to stay longer after the examin- 
ing period that it required considerable persuasion to get her out 
of the room. Throughout the tests she wriggled and fidgeted, sat 
on the table and was very active but in spite of this did not give 
the impression of being unduly tense or high-strung. 

There were several instances in which Betty Lou approached 
the tests in what seemed to be an unusually intelligent way so 
that the examiner had the impression that she is really somewhat 
more intelligent than is indicated by these test results. On the 
other hand, there is nothing in the tests themselves to indicate 
that they are not a valid index of her true ability so that it remains 
to be seen whether these results or examiner’s observations are 
more accurate. It is reported that this constant moving about is 
characteristic of Betty Lou and this also was observed by examiner 


in the cottage. 
Endocrinological 


At 73 months of age, Betty was examined by the endocrinol- 
ogist: 


1112 


BETTY 1B Rs 


Gain of 2.8 inches in a period of about one year. Normal 
increment for this time is 2.3 inches. None of the deciduous teeth 
has exfoliated. None of the permanent teeth has erupted. Presents 
a slight but very definite subcutaneous infiltration. Rather 
marked dryness of the skin over the lower extremities. No struct- 
ural endocrine abnormalities. 


Roentgenographic Study for Osseous Development 

Age: 5 years 8 months 

Wrist (Anteroposterior) 
Six carpal bones normally present. Epiphyses of the meta- 
carpals and phalanges normally present. Distal epiphysis of 
the radius is present. Distal epiphysis of the ulna is just 
beginning to appear. 

Elbow (Anteroposterior) 
Head of the humerus is normally present and normally devel- 
oped. Proximal epiphysis of the radius is beginning to appear. 
The internal condyle of the humerus, which normally appears 
at six is also present. 

Knee (Lateral) 
Distal epiphyses of the femur, tibia and fibula, and the patella, 
are normally present and developed. 
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TABLE 351 Betty 
RECUMBENT LENGTH AND WEIGHT 

RECUMBENT RECUMBENT 
Age LENGTH Weight Age LENGTH Weight 
Total Stem Total Stem 
mo.-days em. cm. kg. mo.-days em. cm. kg. 

64-20 | 106.7 = 16.33 72-2 | 111.8 | 61.0 ee 
67-15 se es 18.03 72-6 ae rm 19.70 
67-22 ie = 18.13 72-10 e — 19.65 
67-26 ae = 18.00 72-14 = ate 19.85 
68-1 - = 17.96 72-20 = = 19.95 
68-5 =: = 17.90 79.091 111.8 | 61.6 os 
68-8 a a 18.00 72-25 es Bag 20 .00 
68-11 | 108.6 | 59.7 = 73-0 = = 19.85 
68-13 he — 18.18 73-4 | 118.0 | 62.2 nes 
68-20 =, = 18.12 73-5 a = 20 .05 
68-23 sacs = 18.00 73°90 HO 1ora a Gres ee 
68-27 | 109.5 | 59.4 a 73-11 a au 20.15 
68-28 = a 18.03 73-14 | 112.4 | 60.9 wn 
69-6 as pee 18.15 73-16 RS a 20 .20 
69-10 = =e 18.15 73-20 | 112.7 | 61.6 = 
69-13 t=: —_ 18.15 73-21 ee = 20 .25 
69-14 | 109.9 | 60.3 mE 73-25 an _ 20 . 40 
69-20 ms = 18.20 79:97 | 118.0 | 962.5 wes 
69-24 ioe = 18.39 74-0 eats ae 20.45 
69-27 | 110.6 | 60.6 ee 74-4 | 113.0 | 62.2 acs 
69-29 ae a 18.45 74-7 = = 20 .40 
70-3 _ ae 18.49 74-9 | 113.2 2.1 = 
70-0, | 1108S | Gio = 74-10 oe a: 20 .60 
70-10 ae 18.45 74-13 | 113.7 | 62.3 - 
70-13 == es 18.55 74-15 eae = 20.45 
70-15 | 110.5 | 60.6 bees 74-18 | 113.7 | 62.2 as 
70-19 =e = 18.75 74-21 be re 20 .50 
70-23 me ey 18.85 74-25 | 113.3 | 62.2 —s 
70-29 = eae 8 ; 89 75-96 1"113.9°4 6005 20.77 

= ——— us = E 5 
71-5 et10.8 beretia ei oe ie nae EES 
71-8 =i aa 19.15 78-25 1 114.6 4. 61.5 20 .66 
yale pie = 19.25 79-25) 115.8 | 61.9 20 .97 
71-18 oF 19.35 80-29 | 116.0 | 62.2 21.27 

z ‘8 | 61.6 ws 81-27 | 116.6 | 62.2 21.22 
71-23 — is 19.51 85-18 | 117.6 

; ; : 64.2 21.68 
71-28 an ae 19.45 88-17 | 120.3 | 64.0 21.54 
























































ed by three-point averag- 


BETTY 1115 


TABLE 352 Betty 


BiLoop DETERMINATIONS 











WHITE BLOOD CELLS 


Red Hemo- 
Age Date cells globin* maly~ || leyite 





Mono- | Eosino- 

















Total | morpho-| pho- : 
nuclears| cytes | ¢ytes | philes 

per per per per per 

months | mo.-day millions |gm./100 ec.| ¢. mm. cent cent cent cent 
65 7-12 4.65 12 6250 35 52 6 6 
67 10-5 4.72 14 8409 — — — —— 
73 3-13 4.75 14 6350 37 42 13 8 
fe 5-13 3.89 12 6300 53 31 4 12 
75T 5-19 4.55 12 — — = == a 
89 7-8 4.42 12 6450 63 26 7 4 











RED BLOOD CELL MEASUREMENTS 





Hematocrit 
Volume Weight | Diameter | Thickness 


per cent Cu Mug. uM uM 


75 5-19 40 88 96 7.2 2.2 








MINERALS (mg. per 100 ml.) 











SERUM ERYTHROCYTE 
Cal- | Phos-| So- | Potas-| Chlor-| So- | Potas- | Chlor- 
cium |phorus) dium| sium| ine | dium | sium ine 





75 | 5-19 | 10.6 | 7.58| 316 | 15.6 | 371| 33 | 490 | 153 











PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 














Nitro- Total Phospho- Neutral ir deh cease 
gen lipid lipid fat Total | Free | Esters 
(85) 5-19 1159 495 109 178 140 41 167 














ERYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 








75 5-19 | 5335 | 340 | 191 34 112 | 108 | 8 











75 5-19 | Red blood cells total solids: 35.8 per cent by weight. Specific 
gravity: plasma, 1.02; red cells, 1.10 





* Haden-Hausser hemoglobinometer. 
+ Venous blood. 
























































1116 NUTRITION AND CHEMICAL GROWTH 
TABLE 353 Betty 
Basat METABOLISM MEASUREMENTS 

Sur- ° Body Blood Basal 
; Respi- Pulse : 
f Dat face . : temper- pres- metab- 
a a ea ration rate ature sure olism 
che elias aa sq.m. per min. per min. als S/Dt Cal. /24 hr. 
68 11-2 0.736 15 80 98.1 70/48 958 
68 11-3 0.736 16 78 98.1 70/47 1018 
69 11-18 0.739 14 71 98.6 76/58 994 
69 12-5 0.743 il 80 98.6 88/60 1030 
70 12-18 0.752 19 80 98 .0 86/60 902 
70 12-30 (Os a 17 90 98.6 88/58 946 
70 1-5 0.755 17 78 98 .2 82/60 905 
rial 1-25 0.763 18 72 99.0 82/54 854 
72 2-10 0.775 18 76 99.0 82/50 931 
he 2-21 OR 18 76 98.8 86/60 917 
73 3-12 0.784 19 76 98 .2 84/62 965 
73 3-24 0.790 25 76 98 .2 78/52 1049 
74 4-9 O) 7agss! 17 76 98.3 85/60 946 
74 4-16 0.797 19 76 98 .0 88/64 1010 
74 4-23 0.797 Lb 80 98.6 90 /64 1034 
74 4-28 0.800 24 Zi 99.1 86/58 910 
74 5-2 0.803 23 78 98 .2 92/62 958 
74 5-7 0.802 19 77 98.3 84/58 972 
75 5-14 0.800 22 76 99.0 82/52 866 
* DuBois formula. 
t Systolic/Diastolic. 
TABLE 354 Betty 
HEIGHT AND WEIGHT REcoRD* 
Age Height Weight Age | Height Weight 
months inches pounds months | inches pounds r 
60 40% 352 80 453 471 
64 41} 364 90 474 47k 
68 43} 433 91 473 48} 
72 43} 433 ; 

















* Clinical. See also table of recumbent lengths and weights. 


BETTY bbs i rg 


TABLE 355 Betty 


ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 






























































BREADTH 
es LENGTH WIDTH 
a Biacro- Intertro- | Inter- 
mial chanteric | cristal Tibia Head Chest Head 
68 20.2 Ios 18.4 2231 diss 18.1 Lon 4: 
69 21.0 DSi, eo 22.9 17.5 deja: bed ate’ 
70 20.0 19.6 18.0 2257 17.4 i (ES) ate 
12 20.9 ILE ¢f 18.6 23.26 Lie 18.0 Lona 
73 21.4 19.5 19.0 Zo.0 tl fant lifaecs RS PAY 
74 2150 20-0 18.8 atte: Iie ates 18.0 thee 
75 21.8 20.8 18.8 24.0 IWF 8" db7gRte 13.8 
76 22 20.0 18.9 23.9 beets 18.3 Les 
aoe PA 20.0 18.5 24 .4 17.6 13,2 LT 
78 22.0 20.0 LS ac 25.4 ire! 18.0 1328 
79 PALS: 20.0 ij 24.5 fees 18.3 13.7 
80 2138 Pi Tae | 19.0 24.3 aay 18.8 ier 
81 PAR f 20.3 18.8 24.5 bE Ass 18.6 S37 
82 23.0 20.3 19.0 2457 L725 18.4 iS ere 
86 PST | 2000 19.0 PASE? ao 18.5 13.8 
89 22.9 20.0 19.2 26.0 ileé A 18.7 TS26 
DEPTH CIRCUMFERENCES 
Age* 
Chest Head Chest Thigh | Abdomen | Upper arm 
68 Teo 49.8 54 54 54 15.6 
69 Vege 50.0 53 30 50 16.0 
70 13.0 49.6 53 31 51 15.6 
ie 12.5 50.0 54 32 51 16.3 
73 13.0 49.5 54 oe 51 LG 
74 ses 50.0 55 on 54 ie) 
ves: 1350 50.2 ey oo 52 Ny as 
76 ibs) a! 5OLO 55 ae 51 16.4 
1a ae 50.7 56 32 54 16.2 
78 ip 0, BOLO 56 32 52 bes 
79 13.0 50.0 54 32 54 HEAD) 
80 Il}. 49.5 57 5s 54 16.5 
81 13.0 50.0 Bo SY: 54 16.4 
82 13.9 50.0 56 33 53 16.4 
86 13.0 50.0 55 aye. 52 16.4 
89 tee 50.0 57 32 52 16.2 

















* Months. 
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TABLE 356 Betty 
67 months 


Foop INTAKE 
Values in grams per day 

















DATE 
Food 9-30 | 11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23 
to to to to to to to to 
11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23*| 5-12f 
Apple 100 100 200 200 200 100 100 100 
Banana 100 100 —- 100 100 100 100 100 
Beef, lean 100 100 100 100 100 100 100 100 
Bread, white 20 20 70 60 60 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 30 30 
Butter 20 20 30 30 30 21 24 24 
Cabbage 25 a5 25 25 25 25 25 25 
Carrot 25 25 25 25 25 25 25 25 
Cheese, American 16 15 15 15 15 15 15 15 
Corn flakes 15 15 15 5 5 15 15 15 
Egg, whole 50 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 20 20 
Milk, fluid 400 400*| 4007) 400+; 400 400+ 400+ 4007 
Orange concentrate 50 50 — — — — — — 
Orange juice, fresh — = = — 50 50 50 
Peanut butter 16 16 16 16 16 16 16 16 
Potato 40 40 70 70 70 70 70 70 
Salt -) 2 2 2 2 2 2 2 
Shredded wheat 15 15 15 5 5 15 1s iS 
Spinach — = — a — 100 — — 
Sugar (average) 4.5 2.6 4.9 Ke: 6.6.4) 1027 5.8 8.7 
Tomato juice 60 60 60 60 60 60 60 60 
Water (average) 444 364 322 358 399 407 400 449 

















* Oxalic acid, 0.7 gm., and calcium (as acetate) 0.058 gm., additional. 
t Irradiated. 
f Paroidin, 2 cc., hypodermically, April 7, 9, 12, 14, 17, 19, 22, 24. 


TABLE 357 Betty 
69 months 


PEDOMETER MEASUREMENTS 







































































Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 2% 12-21 1s 1-19 1 3-1 1 4-11 1} 
11-17 2% 12-22 1 1-25 i 3-7 i 4-12 1} 
11-23 2% 12-28 q 1-26 3 3-8 a 4-18 1} 
11-24 35 12-29 3 21 ; 3-14 13 4-19 2} 
11-30 23 1-4 re) 2-2 1} 3-22 3 4-25 1} 
12-1 26 1-5 1 2-8 1B 3-28 4-26 13 
12-7 276 1-11 a4 2-9 ts 3-29 13 5-2 1 ; 
12-8 2} 1-12 1} 2-15 H 4-4 1t 5-3 } 
pis 1? 1-18 us 2-16 2 4-5 1} 5-9 1} 
12-15 1} 2-29 23 5-10 1} 





New Have > oe eas 
aven pedometers were set at 24 inches and worn hooked to belt during hours awake. 


TABLE 358 Betty 


67 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 





















































INTAKE AVERAGE DAILY FECES 
Rasan HEAT OF 

Date | bent |Weight* tere COMBUSTION BAAS SINE : 

Lax- | Elim- 
length* ‘ AK, 

Dry | Total In- ; Wet | Dry ation | ination 

wt.t | watert a ‘ake Urine | Feces wt wie Fat | ratet | time§ 

mo.-day | em. kg. gm. gm. gm. Cal. | Cal. | Cal. gm. gm. | gm. hours 
9-30 108 18.07 315 1284 | 57.5 | 1623 54 54 104.0 | 16.2 2.2 1.0 35 
10-5 108 | 18.06 | 313 | 1283 | 57.5 | 1614] — 6s | 114.0] 12.5] 1.4] 1.4 39 
10-10 | 108 | 18.05 | 314 | 1348 | 57.5 | 1618 | 61 60 | 147.8] 16.0| 1.7] 2.2 10 
10-15 108 | 18.03 | 319 | 1187 | 57.5 | 1638 | 58 89 | 148.0] 19.0] 1.8] 2.8 11 
10-20 109 17.95 313 1208 | 57.5 ]} 1615 50 63 95.8 | 16.0 1.8 2.0 27 
10-25 109 17.95 312 1289 | 57.5 | 1611 65 57 81.0 | 14.0 1.8 1.6 11 
10-30 109 18.03 315 1203 | 57.5 | 1623 60 75 85.4 | 19.0 2.6 2.2 25 
11-4 109 18.10 310 1135 | 59.7 | 1619 79 63 83.2 | 12.0 1.8 1.6 29 
11-9 109 18.10 309 1134 | 59.7 | 1613 58 59 114.2 | 13.0 1.6 1.6 26 
11-14 109 18.05 308 1195 | 59.7 | 1608 62 61 100.8 | 15.0 6 1.8 32 
11-19 110 18.06 309 1176 | 59.7 | 1612 64 67 102.0 | 13.0 i ar 1.6 12 
11-24 110 18.11 310 1222 | 59.7 | 1618 61 63 86.0 | 17.0 2.4 2.2 11 
11-29 110 18.15 307 1224 | 59.7 | 1604 60 59 76.2 | 11.0 1.4 1.4 29 
12-4 110 18.17 322 1111 | 74.0 | 1736 79 78 107.4 | 13.0 1.8 2.2 5 
12-9 110 18.25 322 1125 | 74.0 | 1737 69 67 86.0 | 13.0 2.1 1.2 30 
12-14 110 18.35 325 1142 | 74.0 | 1750 60 63 102.4 | 12.0 1.8 1.4 26 
12-19 110 18.44 322 1142 | 74.0 | 1737 78 79 112.0 | 14.0 1.9 2.2 25 
12-24 111 18.46 334 1162 | 74.0 | 1783 58 71 106.8 | 15.0 1.9 1.4 34 
12-29 111 18.50 328 1192 | 74.0 | 1761 56 69 119.6 | 15.0 1.9 2.0 30 
1-3 111 18.58 324 1185 | 74.0 | 1744 57 74 118.6 | 15.0 1.8 2.0 ll 
1-8 111 18.72 327 1252 | 74.0 | 1767 _ 91 107.8 | 22.0 2.9 2.0 9 
1-13 111 18.83 334 1270 | 73.5 | 1757 _ 72 78.4 | 16.0 2.4 1.8 12 
1-18 111 18.91 337 1262 | 73.5 | 1769 68 74 78.0 | 19.0 2.5 1.4 30 
1-23 111 19.01 334 1308 | 73.5 | 1756 65 78 99.6 | 15.0 2.0 1.4 35 
1-28 111 19.13 336 1273 | 73.5 | 1767 62 75 95.0 | 18.0 2.3 1.6 7 
2-2 111 19.25 339 1198 | 73.5 | 1779 62 59 79.6 | 12.0 1.8 2.0 30 
2-7 lil 19.37 333 1275 | 73.5 | 1757 62 79 92.0 | 18.0 2.6 1.8 32 
2-12 112 19.44 337 1283 | 73.5 | 1776 62 80 108.2 | 18.0 2.3 1.8 30 
2-17 112 19.55 332 1305 | 73.5 | 1756 66 71 101.4 | 14.0 2.1 2.0 11 
2-22 112 19.60 333 1354 | 73.5 | 1758 56 93 112.4 | 20.0 2.6 1.8 12 
2-27 112 19.73 336 1305 | 73.5 | 1770 66 78 108.0 | 16.0 2.2 1.4 30 
3-3 112 19.82 358 1373 | 68.0 } 1760 68 88 83.6 | 20.0 2.5 1.0 49 
3-8 112 | 19.93 | 364 1353 | 68.0 | 1783 | 63 90 85.6 | 23.0 | 2.7) 1.2 30 
3-13 112 19.93 363 1353 | 68.0 | 1781 76 88 105.0 | 18.0 2.4 1.8 11 
3-18 112 | 19.97 | 340 | 1272 | 68.5 | 1758 | 50 70 | 101.0 | 22.0} 2.7 | 2.2 ll 
3-23 112 20.02 334 1207 | 68.5 ]| 1767 75 84 105.4 | 20.0 2.8 2.0 25 
3-28 113 | 20.13 | 331 1317 | 68.5 | 1754 | 66 78 RIES a hv) meee Sate ae 30 
4-2 113 | 20.20 |] 336 | 1259 | 68.5 | 1773 | 67 77 91.4 | 19.0 | 2.5} 1.4 34 
4-7 113 20.28 332 1263 | 68.5 | 1759 66 72 114.2 | 15.0 1.9 1.4 10 
4-12 113 | 20.37 | 337 | 1281 | 68.5 | 1779] 87 76 95.0 | 20.0] 2.4] 1.6 12 
4-17 113 | 20.42 | 337 | 1321 | 68.5 | 1778] 65 108 OS; 85020-0)' G22 ||. 1.6 26 
4-22 113 | 20.48 | 331 | 1291 | 68.5 | 1754 63 108 | 104.8 | 22.0] 3.1 1.8 30 
4-27 113 | 20.48 | 333 1371 | 68.5 | 1761 | 65 90 96.0 | 18.0 | 2.6] 1.8 11 
5-2 114 | 20.52 | 340 | 1247 | 68.5 | 1790 | 65 122 1168.8 | 25.0] 2.6] 2.0 10 
5-7 114 | 20.48 | 338 | 1741 | 68.5 | 1782 | 70 79 82.0 | 15.0} 2.0] 1.4 10 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
Italic figures were omitted from calculations of the averages given in Volume I. 

* See Table 351 for actual values and method of smoothing. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

t Average number of defecations per day. 


§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods. 
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TABLE 359 Betty 
67 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 



















































































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date F 
Intake |} Urine | Feces [Intake| Urine | Feces |Intake} Urine | Feces | Intake} Urine | Feces 
mo.-day | gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. mg. 

9-30 9.45 7.59 | 1.28 |. 996 584 202 | 3031 | 2684 30 612 485 29 
10-5 9.45 7.10 | 1324 996 628 290 | 3031 | 2622 19 612 491 72 
10-10 9.45 §.02 | 1.12 996 632 254 | 3031 | 2702 33 612 527 70 
10-15 9.45 todd |} Loko 996 588 344 | 3031 | 2658 47 612 540 102 
10-20 9.45 8.24 | 0.86 996 707 274 | 3031 | 2825 22 612 546 67 
10-25 9.45 8.57 | 0.76 996 619 255, | 3031 | 2839 18 612 590 59 
10-30 9.45 8.50 | 0.89 996 688 352 | 3031 | 2814 17 612 566 76 
11-4 9.45 8.09 | 0.79 996 620 261 | 3031 | 2718 69 612 543 60 
11-9 9.45 8.24 | 0.96 996 585 258 | 3031 | 2790 78 612 536 64 
11-14 9.45 eet jel sO 996 560 248 | 3031 | 2694 54 612 530 61 
11-19 9.45 8.28 | 0.92 996 588 262 | 3031 | 2820 40 612 545 72 
11-24 9.45 8.68 | 0.90 996 575 304 | 3031 | 2786 79 612 558 64 
11-29 9.45 8.19 | 0.89 996 560 288 | 3031 | 2764 66 612 532 57 
12-4 10.28 8.49 | 1.14 | 1059 545 300 | 3300 | 3120 69 686 550 79 
12-9 10.28 9.06 | 1.03 | 1059 664 27 3300 | 3182 49 686 580 65 
12-14 10.28 8.91 | 1.09 | 1059 631 247 | 3300 | 3000 54 686 584 62 
12-19 10.28 9.66 | 1:12 | 1059 676 309 | 3300 | 3300 84 686 620 72 
12-24 10.28 8.41 | 1.05 | 1059 563 299 | 3300 | 3114 82 686 548 70 
12-29 10.28 8.48 | 1.12 | 1059 521 301 | 3300 | 2880 76 686 553 72 
1-3 10.28 8.80 | 1.08 | 1059 562 320 | 3300 | 2820 76 686 585 76 
1-8 10.28 8.62 | 1.15 | 1059 581 434 | 3300 | 2920 72 686 560 90 
1-13 10.02 8.10 | 0.93 | 1032 571 313 | 3305 | 3040 88 663 27 66 
1-18 10.02 8.52 | 0.93 | 1032 597 341 | 3305 | 3040 104 663 553 68 
1-23 10.02 §.22 | 1.03] 1032 562 289 | 3305 | 2838 86 663 533 79 
1-28 10.02 8.17 | 1.04 | 1032 640 303 | 3305 | 3156 75 663 538 69 
2-2 10.02 8.12 | 0.96 | 1032 602 243 | 3305 | 3048 48 663 532 57 
2-7 10.02 8.45 | 1.06 | 1032 651 315 | 3305 | 2832 40 663 560 ed 

2-12 10.02 8.25 | 1.12 | 1032 633 295 | 3305 | 2850 41 663 530 
2-17 10.02 8.04 | 1.07 | 1032 607 257 | 3305 | 2958 34 663 530 70 
2-22 10.02 Ss16°) 111 | 1039 632 336 | 3305 | 2772 49 663 532 96 
2-27 10.02 tere g/l eal ako e: 681 280 | 3305 | 3089 47 663 565 80 
3-3 10.68 8.68 | 1.05 | 1175 680 373 | 3955 | 3687 49 726 582 89 
3-8 10.68 8.80 | 1:03 | 1175 704 354 | 3955 | 3792 65 726 608 106 
3-13 10.68 8.97 | 1.380 | 1175 651 341 | 3955 | 3720 47 726 593 101 
3-18 10.39 8.61 1.08 | 1088 707 316 | 3418 | 3293 54 698 578 91 
ae i P A 8. ee 1.05 | 1088 oe 335 | 3418 | 3204 81 698 578 74 
3 = 8.36 | 1.01 | 1088 620 311 | 3418 | 3300 58 698 572 74 
= 10.39 8.48 | 1.10 | 1088 639 303 | 3418 | 3407 93 698 547 aa 
rat ee SO! 1.15 | 1088 621 296 | 3418 | 3240 88 698 546 75 
2 oe 8.70 | 1.07 | 1088 724 284 | 3418 | 3180 87 698 565 77 
oe = ne 8.74 1 -28 1088 | 703 | 394 | 3418 | 3176 85 | 698} 563 | 107 
re a . 2 ar iW, a 1088 mee 390 | 3418 | 3300 137 698 534 102 
ae Pre : - 7 1 ie 1088 get 317 3418 3108 81 698 560 94 
as ak es : oe 1088 ar 354 | 3418 | 3192 151 698 537 123 
A} -66 | 1.06 | 1088 698 293 | 3418 | 31388 70 698 542 2 














BETTY 1d 


TABLE 360 Betty 


67 months 


Positive MINERALS IN InTAKE, Urine, Feces 
Values are averages per day 








CALCIUM MAGNESIUM SODIUM POTASSIUM 











Intake) Urine | Feces | Intake! Urine | Feces |Intake| Urine | Feces |Intake Urine | Feces 











meg. mg. mg. 


722 103 462 
722 75 686 
722 70 564 
722 67 503 
722 56 537 


mg. mg. mg. mg. mg. meg. mg. meg. mg. 


248 ad 126 | 1876 | 1735 58 | 2252 | 1622 623 
248 71 165 | 1876 | 1746 18 | 2252 | 1662 409 
248 69 159 | 1876 | 1609 72 | 2252 | 1669 427 
248 62 158 | 1876 | 1724 62 | 2252 | 1750 418 
248 77 156 | 1876 | 1764 12 | 2252 | 1733 333 





248 83 117 | 1876 | 1917 13 | 2252 | 1794 275 
248 79 151 | 1876 | 1669 16 | 2252 | 1860 288 
248 82 133 | 1876 | 1775 00 | 2252 | 1780 280 
248 77 152 | 1876 | 1707 66 | 2252 | 1730 346 
248 75 156 | 1876 | 1656 27 | 2252 | 1760 335 











248 Zi 145 | 1876 | 1732 32 | 2252 | 1862 293 
248 92 144 | 1876 | 1760 17 | 2252 | 1936 278 
248 89 135 | 1876 | 1778 00 | 2252 | 1466 373 
237 91 134 | 2173 | 207 33 | 2146 | 1633 355 
237 91 133 | 2173 | 2070 14 | 2146 | 1591 331 





237 an 132 | 2173 | 2008 41 | 2146 | 1645 373 
237 99 134 | 2173 | 2192 43 | 2146 | 1690 381 
237 89 130 | 2173 | 1993 25 | 2146 | 1758 385 
237 80 149 | 2173 | 1892 27 | 2146 | 1660 402 
237 105 144 | 2173 | 1955 52 | 2146 | 1670 443 


237 98 151 | 2173 | 1985 43 | 2146 | 1476 350 
260 116 137 | 2059 | 1980 14 | 2469 | 2063 402 
260 131 137 | 2059 | 2008 00 | 2469 | 1990 299 
260 92 127 | 2059 | 1885 21 | 2469 | 1812 377 
260 83 149 | 2059 | 2054 25 | 2469 | 1958 367 











260 79 134 | 2059 | 1985 00 | 2469 | 1950 332 
260 88 132 | 2059 | 1895 20 | 2469 | 1984 342 
260 88 140 | 2059 | 1913 47 | 2469 | 1743 364 
260 78 136 | 2059 | 1901 45 | 2469 | 1862 342 
260 83 148 | 2059 | 1864 48 | 2469 | 1882 386 





260 90 147 | 2059 | 2012 34 | 2469 | 1931 414 
336 92 192 | 2545 | 2425 29 | 2785 | 2012 292 
336 94 187 | 2545 | 2448 34 | 2785 | 2236 306 
336 99 231 | 2545 | 2394 28 | 2785 | 2278 386 
282 88 165 | 2169 | 2338 42 | 2676 | 2054 345 


825 56 616 





282 86 156 | 2169 | 1980 51 | 2676 | 2031 359 
282 ea 148 | 2169 | 2046 00 | 2676 | 2000 327 
282 89 152 | 2169 | 2174 26 | 2676 | 2002 366 
282 89 158 | 2169 | 2035 53 | 2676 | 1962 385 
282 95 144 | 2169 | 1951 50 | 2676 | 1894 287 











282 94 171 | 2169 | 2019 32 | 2676 | 2073 346 
282 83 149 | 2169 | 1982 56 | 2676 | 2023 359 
282 84 163 | 2169 | 1944 31 | 2676 | 1999 353 
282 81 156 | 2169 | 1914 142 | 2676 | 2030 381 
282 89 152 | 2169 | 1964 23 | 2676 | 1889 248 















































1122 NUTRITION AND CHEMICAL GROWTH 
TABLE 361 Betty 
67 months 
CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 
HEMICELLULOSE 
LIGNIN CELLULOSE 

Date INTAKE P 
Intake Feces Intake Feces Total Stable oe 
9-30 1.28 bee a 2.08 1.75 2.17 1.72 1.22 
10-5 1.28 0.86 2.08 1.14 2.17 1.72 0.84 
10-10 1.28 1:31 2.08 1.32 2.17 1.72 1.12 
10-15 1.28 1.40 2.08 1.92 2.17 1.72 1.24 
10-20 1.28 1.43 2.08 1.32 ris id 1.72 1.26 
10-25 1.28 1.12 2.08 1.04 2.17 1.72 1.06 
10-30 1.28 1.88 2.08 137 2.17 1.72 1.29 
11-4 1.28 Lanz 2.08 0.76 2.17 1.72 0.87 
11-9 1.28 1.15 2.08 0.96 2.17 1.72 0.96 
11-14 1.28 1.15 2.08 0.82 2.17 1.72 1.14 
11-19 1.24 1.50 2.03 0.72 1.99 1.52 0.94 
11-24 si 1.29 2.14 0.92 2.35 1.93 1.18 
11-29 1.24 1.04 2.03 0.59 1.99 1.52 0.76 
12-4 1.07 0.88 2.55 0.94 2.51 1.93 0.93 
12-9 1.07 0.84 2.55 0.93 2.51 1.93 0.91 
12-14 1507 0.69 2.55 0.56 2.51 1.93 0.88 
12-19 1.07 0.88 2.55 0.83 2.51 1.93 0.77 
12-24 1.07 1.15 2.55 1.21 2.51 1.93 0.99 
12-29 1.07 teat 2.55 1.10 2.51 1.93 1.06 
1:3 1.07 1.12 2.55 1.15 2.51 1.93 1.09 
1-8 1.07 2.28 2.55 19 2.51 1.93 1.28 
1-13 (41 1.30 2.50 1.04 2.16 1.63 1.12 
1-18 1.40 2.14 2.48 1.08 2.10 1.56 1.03 
1-23 1.41 1.58 2.50 0.68 2.16 1.63 0.81 
1-28 trai 1.78 2.50 0.64 2.16 1.63 0.94 
2-2 1.41 1.20 2.50 0.60 2.16 1.63 0.61 
2-7 1.41 1.65 2.50 1.00 2.16 1.63 0.91 
2-12 IAI 1.56 2.50 1.34 2.16 1.63 0.89 
2-17 1.41 1.24 2.50 0.68 2.16 1.63 0.80 
9-29 1.41 1:73 2.50 1.20 2.16 1.63 1.20 
2-27 1.41 1.81 2.50 0.58 2.16 1.63 0.82 
3-3 1.46 721 s74) |) 25615 020341]. 612 ntl Oe iy 
3-8 1.46 2.30 2.61 1.19 2.61 1.98 1.50 
2-13 1.46 1.63 2.61 0.84 2.61 1.98 1.13 
3-18 (733 iy Al 2.32 1.16 2.47 1.89 1.36 
3-23 1593 1.82 2.32 wet 2.47 1 : 
3-28 1.36 1.55 2.37 0.95 2.65 mite bet 
4-2 1.33 1.61 2.32 0.96 2.47 1.89 1.26 
47, eae 1.30 2.32 0.94 2.47 1.89 0.98 
: 1283 1.86 2.32 1.32 2.47 1.89 1.35 
4-17 bee 2.40 2.32 0.88 2.47 1 5 
4-22 1.33 1.58 2.32 1.54 2.47 15 06 
4-27 1.33 1.80 2.32 0.55 2.47 1.89 1.04 
5-2 1.33 1.84 2.32 1.93 2.47 1.89 1.70 
57 | 1.33 1.27 2.32 1.06 2.47 ie 0.99 
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TABLE 362 Betty 


73 months 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 






































Date eda Urea Ammonia hipaa rs Creatinine at 
3-28 7.86 7.105 0.275 0.258 O2151 0.131 
3-29 8.74 7.862 0.278 0.341 0.199 0.132 
3-30 8.34 7.559 0.301 0.368 0.156 0.085 
3-31 7.69 7.130 0.310 0.323 0.156 O.137 
4-1 9.19 8.115 0.325 0.364 Meat 0.133 
4-2 8.04 6.741 0.239 0.289 0.144 OF13s2 
4-3 8.92 7.938 0.302 0.335 0.149 0.131 
4-4 8.00 6.854 0.226 0.289 0.139 0.118 
4-5 8.66 7.303 0.277 0.332 0.167 Ol15} 
4-6 8.78 7.598 0.298 0.331 0.158 0.143 
4-7 8.14 7.184 0.276 0.285 0.151 0.130 
4-9 8.65 7.736 0.294 0.314 Ver hate 0.134 
4-10 9.24 7.998 0.322 0.385 0.167 0.130 
4-11 8.41 7.183 0.277 0.328 0.147 0.130 
4-12 9.74 8.422 0.318 0.422 0.199 Waa Kaye 
4-13 8.09 7.038 0.342 0.367 0.170 0.101 
4-14 8.72 7.546 0.274 0.354 0.182 0.140 
4-15 8.31 7.253 0.287 0.323 0.156 0.118 
4-16 8.65 7.001 0.271 0.377 0.170 0.139 
4-17 9.20 8.200 0.284 0.385 0.182 0-155 
4-18 8.61 7.690 0.294 0.334 0.190 0.125 
4-19 9.00 8.010 0.274 0.333 0.166 0.140 
4-20 8.24 7.469 0.321 0.290 0.179 0.114 
4-21 8.63 7.703 0.289 0.281 0.151 0.146 
4-22 $.13 7.230 0.314 0.286 0.156 0.135 
4-23 8.18 7.339 0.265 0.268 0.184 0.136 
4-24 8.77 7.794 0.312 0.274 0.190 02132 
4-25 7.96 7.018 0.330 0.290 0.156 0.130 
4-26 8.63 7.700 0.324 0.295 0.184 0.134 
4-27 9.08 8.048 0.299 0.339 0.172 0.140 
4-28 8.52 7.510 0.316 0.352 0.190 0.126 
4-29 8.61 7.621 0.231 0.305 0.153 0.131 
4-30 8.32 7.3851 0.267 0.334 0.167 0.111 
5-1 8.39 7.337 0.275 0.295 0.179 0.136 
5-2 8.71 7.642 0.276 0.301 0.179 0.133 
5-3 8.21 7.354 0.330 0.292 0.162 0.139 
5-4 8.47 7.659 0.337 0.297 0.167 0.141 
5-5 5.78 G2.71 0.167 0.222 0.134 0.098 
5-6 1101 9.726 0.464 0.375 0.203 0.150 
5-7 8.78 7.754 0.362 0.273 0.162 0.1438 
5-8 8.62 7.533 0.325 0.321 0.210 0.150 
5-9 8.34 7.402 0.326 0.242 0.186 0.128 
5-10 8.85 7.751 0.315 0.374 0.212 0.145 
5-11 S.vl 7.713 0.351 0.275 O.i71 0.129 








The age given is the initial age at start of study. 
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E 363 Betty 
TABLE 3 73 months 
TEMPERATURE AND PULSE 
a F Temper- Temper- 
Date frets Pulse Date poe Pulse Date tease Pulse 
4-7 98 .4 68 4-19 98 .6 80 5-2 98 .2 78 
4-8 98 .2 68 4-20 98 .2 74 5-3 98 .2 76 
4-9 98.3 G5 4-21 98 .2 73 5-4 98.6 76 
4-10 98.6 76 4-22 98 .2 79 5-5 98 .2 76 
4-11 98.6 80 4-23 98.6 80 5-6 98 .2 84 
4-12 98 .2 75 4-24 98 .2 84 5-7 98 .3 76 
4-25 98.7 80 
4-13 98.6 76 4-26 98 .4 92 5-8 98.4 81 
4-14 98.6 80 4-27 98.6 82 5-9 98.3 88 
4-15 98 .2 76 4-28 99.1 76 5-10 98.6 76 
4-16 98.0 76 4-29 99.3 80 5-11 98.6 92 
4-17 98.6 7% 4-30 98 .2 80 5-12 98 .4 84 
4-18 98 .4 72 5-1 98 .4 88 5-13 98 .6 80 
TABLE 364 Betty 
67 months 
Iron IN INTAKE, URINE AND FEcES 
Values are averages per day 
Date |Intake) Urine! Feces Date /|Intake| Urine | Feces Date Intake| Urine | Feces 
mo.-day mg mg. meg. mo.-day | mg. mg mg. mo.-day | mg. mg mg. 
9-30 | 7.39 | 0.18 | 7.10 || 12-14 | 7.96] 0.15 | 5.25 2-27 | 7.79 | 0.05 | 5.08 
10-5 7.39 | 0.04 | 3.98 || 12-19 | 7.96 | 0.31 | 5.78 3-3 9.18 | 0.04] 8.42 
10-10 | 7.39 | 0.21 | 4.92 |} 12-24 | 7.96 | 0.27 | 6.22 3-8 9.18 | 0.11 | 8.51 
10-15 | 7.39 | 0.19 | 6.10 || 12-29 | 7.96 | 0.20 | 5.92 3-13 | 9.18 | 0.64 | 11.59 
10-20 | 7.39 | 0.13 | 6.80 1-3 7.96 | 0.04 | 5.96 3-18 | 8.20 | 0.29 | 15.68 
10-25 | 7.39 | 0.06 | 6.16 1-8 7.96 | 0.28 | 9.27 3-23 | 8.20 | 0.02 | 14.25 
10-30 | 7.39 | 0.26] 8.36 1-13 | 7.80] 0.18] 6.40 3-28 | 8.20 | 0.02 | 12.45 
11-4 7.40 | 0.02 | 5.07 1-18 |] 7:80. | 0.17 | 7.17 4-2 8.20 | 0.03 | 61.20 
11-9 7.40} 0.16} 4.66 1-23 | 7.80 | 0.23] 5.02 4-7 8.20 | 0.00 | 5.91 
11-14 7240) O221 5.40 1-28 7.80 | 0.00 6.12 4-12 8.20 | 0.04 7.65 
11-19 | 7.40] 0.10 | 6.30 2-2 7.800) O12 eden 4-17 | 8.20 | 0.04 | 10.78 
11-24 | 7.40 | 0.04 | 4.24 2-7 7279) |) .0-284|). 5249 4-22 | 8.20] 0.35] 7.32 
11-29 | 7.40 | 0.52 | 6.35 2-12. ||'7.79' | 0.27) 5.44 4-27 | 8.20 | 0.07 | 10.80 
12-4 7.96 | 0.36 | 4.71 217°) 7.70) O-O2Ne4 54 5-2 8.20 | 0.11] 9.88 
12-9 7.96 | 0.34] 5.72 2-22 | 7.79 | 0.01 | 6.65 5-7 8.20 | 0.25 | 6.38 

















The age given is the initial age at start of study. Dates given are first days of five-day balances period. 
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TABLE 365 Betty 
MEASUREMENTS OF THE BoNES OF THE WRIST 
AGE, months 65 67 73 75 89 
CARPALS 
AREA, sq. mm, 
Hamate 76 80 88 91 109 
Capitate 119 127 140 146 170 
Lesser Multangular 15 16 25 28 44 
Greater Multangular 12 16 24 28 44 
Navicular 16 21 33 Hd 53 
Lunate 35 37 47 50 68 
Triangular 34 37 40 44 54 
GREATEST DIAMETER, mm. 
Hamate 12 12 13 is 14 
Capitate 15 16 16 17 18 
Lesser Multangular 4 5 6 6 9 
Greater Multangular 5 6 6 8 9 
Navicular 5 6 8 8 10 
Lunate 8 9 9 9 10 
Triangular 8 8 9 9 10 
Epiphyses 
ist Metacarpal 7 8 8 8 
2nd Metacarpal 10 10 11 11 11 
3rd Metacarpal 8 9 10 10 10 
4th Metacarpal 7 7 8 8 
ULNA 
DIAMETER, mm. 
Distal epiphysis 3 3 5 6 10 
Distal metaphysis 11 11 12 11 13 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 18 18 19 19 21 
WRIST AREA,* sq. mm. 948 934 1006 994 1114 








* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936). 


TABLE 366 Betty 


SKELETAL MATURATION 
Values in months 























Chrono- HAND FOOT ELBOW KNEE HIP SHOULDER| AVERAGE 
logical —_—— _ 
age B.B.G.* | Floryt | Toddt | Toddt | Toddt | Toddt | Toddt | Toddt Toddt 
65 68 50 70 64 66 60 68 60 64 
67 69 57 75 68 68 62 69 63 68 
73 ree 61 81 76 72 67 (RS 70 74 
75 83 66 83 78 75 69 75 75 76 
89 104 74 93 81 76 79 81 87 83 














* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomie growth of children. University of lowa 


3 ies 1 ild W. Lr, . 1, 1928. 

eee. Coe’ Nak aed Peek in the hand as an get es ae development. Monographs 
i in Child Development, vol. 1, no. 3, 1936. : 

d prank Reef Pesca imate "Todd, C. ron Francis, and Idell Pyle, Western Reserve University, 


Cleveland. 
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Ficure 608. BETTY, age 70 months. 
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BETTY 
Ficure 609. Actual size reproduction of roentgenogram of left hand. 
Chronological age 65 months. 
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BETTY 


FIGURE 610, A i . 
: , . Actual size repr , Sis . : : 
size reproduction of roentgenogram of left elbow. 


: ; 
Chronological age 65 months. 
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Bie aay 
Figure 611. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 65 months. 
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BETTY 


ik 7 2 \ 5 
IGURE Giles d ls 4 
CUl il S1Ze¢ reproduction of roe ntge nogram ol left shoulder. 


Chronologi 5 
1ronological age 65 months, 


ot 1131 





BETTY 
Figure 613. Actual size reproduction of roentgenogram of left hip. 
Chronological age 65 months. 
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: BETTY 
IGURE 614. Actual size reproduction of roentgenogram of left knee 
Chronological age 65 months. , 
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BETTY 
Figure 615. Actual size reproduction of roentgenogram of left knee. 
Chronological age 65 months. 





BETTY 


Fiaure 616. Actual size reproduction of roentgenogram of left foot. 


Chronological age 65 months. 





BETTY 


Ficure 617. Actual size reproduction of roentgenogram of left foot 


Chronological age 65 months. 
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BETTY 


FIGURE 618 tual size r i 
. Ac tual size reproduction of roentgenogram of left hand 
Chronological age 67 months. aoa 
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BETTY 
Figure 619. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 67 months. 
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BETTY 
ctual size reproduction of roentgenogram of left 
Chronological age 67 months. 


FIGURE 620. A lk 
elbow. 
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BETTY 
Figure 621. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 67 months. 
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BETTY 
22. Actual size reproduction of roentgenogr 
Chronological age 67 months S 


am of left hip, 
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BETTY 
FiGureE 623. Actual size reproduction of roentgenogram of left knee. 
Chronological age 67 months. 
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| BETTY 
‘IGURE 62 ‘tual size repr i 
RE 624. Actual size 1 production of roentgenogram of left 
Chronological age 67 months. 


knee 


ETTY 


Actual size reproduction of roentgenogram of left foot. 
Chronological age 67 months. 
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BETTY 
Actual size repr ti ar i 
size re production of roentgenogram of left 
Chronological age 67 months. 


FIGURE 626. 
foot. 
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BETTY 


Fieure 627. Roentgenograms of teeth, age 69 months. 





BELLY 
Figure 628. Dental examination, age 69 months. 





BrAlAay 
FiGuRE 629. Actual size reproduction of roentgenogram of jaws. 
Chronological age 69 months. 





BETTY 


FIGURE 630. Actual size reproduction of 


é roentgenogram of jaws. 
Chronological age 75 months, 
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BELEY 


Figure 631. Roentgenograms of teeth, age 75 months. 
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BETTY 


Figure 632. Dental examination, age 75 months. 
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BETTY 
RE 633. Actual size reproduction of roentgenogr 
Chronological age 73 months. 


Fieu am of left hand. 


BETTY 


BETTY 


FiGuRE 634. Actual size reproduction of roentgenogram of left elbow 
Chronological age 73 months. 
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BETTY 


FIGURE 635. Actual size reproduction of 


roentgenogram of left elbow. 
Chronological age 73 months. 
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BETTY 
Figure 636. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 73 months. 





BETTY 
Actual size reproduction of 
Chronological age 73 months, 


FIGURE 637. roentgenogram of left hip, 
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BETTY 
Figure 638. Actual size reproduction of roentgenogram of left knee. 
Chronological age 73 months. 
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BETTY 
Actual size reproducti car T lef 
ae °f oduction of roentgenogram of left knee. 
~hronological age 73 months. 


FIGURE 639. 





BETTY 
Figure 640. Actual size reproduction of roentgenogram of left foot 
Chronological age 73 months. 


ITY 


Ficgure 641. Actual size reproduction of 


roentgenogram of left foot 
Chronological age 73 months. 





BETTY 1157 





BEAT Y 
Ficure 642. Actual size reproduction of roentgenogram of left hand. 
Chronological age 75 months. 
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BETTY 
643. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 75 months. 


FIGURE 
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BETTY 
Ficure 644. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 75 months. 
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BHUTY 
Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 75 months. 


FIGURE 645 





BEAiLyY 
Ficure 646. Actual size reproduction of roentgenogram of left hip. 
Chronological age 75 months. 
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BETTY 


\ctual size reproduction of roentgenogram of left knee. 


FIGURE 647. 


~ 


Chronological age 75 months. 
£ 
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BETTY 


Figure 648. Actual size reproduction of roentgenogram of left knee. 
Chronological age 75 months. 





BETTY 
Actual size reproduction of roentgenogram of left foot 
Chronological age 75 months. 


FIGURE 649. 





BETTY 
mE 650. Actual size reproduction of roentgenogram of left foot. 
Chronological age 75 months. 


FIG 
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ROENTGENOGRAMS OF PROGRESS OF BA 





100 minutes 140 minu 


~ : 

10 minutes 

FIGURE 651. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of water. 
The meal was at body temperature when ingested and the first film was 


70 minutes 





le IMP SY exposed about ten minutes later. 
Age, 83 months 








210 minu 





es 





115 minut 155 minutes 


FIGURE 652. Progress of meal consisting of 2 ounces of barium sulfate and 4 ounces of stand- 
ard pasteurized milk (3.5 per cent fat). The meal was at body tempera- 
ture when ingested and the first film was exposed about ten minutes 





* 


10 minutes 





40 minutes 


BETTY 
Age, 83 months later. 





RS ae 
100 minutes 175 minutes 









245 mi 





LO minutes £5 minutes 
‘IGURE 653. Progress of meal consisting of 2 ounces of bari sulfate, 3 es of water : 
FIGURE 653. I g arlum Sulfate, 3 ounces of water ant 
nae 1 ounce of corn syrup (approximately 30 per cent glucose, 61 per cent 
4 AT r v¢ > 4 . ‘ rae « r ar . ; r ; 
) carbohydrate). The meal was at body temperature when ingested and 
ter. 


Age, 83 months the first film was exposed about ten minutes la 


BEOry 


ALS THROUGH GASTROINTESTINAL TRACT 





70 minutes 24 hours 48 hours 72 hours 





24 hours 48 hours 72 hours 





) minutes 24 hours 72 hours 
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, BETTY 
‘IGURE 654. Actual size repr i 
esa al size reprodue ‘oe 7 i. j 
ae dit tion of roentgenogram of left hand, 
ironological age 89 months. 
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BETTY 
FiGuRE 655. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 89 months. 
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BETTY 
FIGURE 656. Actual size reproduction of 
Chronological age 89 months. 


roentgenogram of left elbow. 
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BETTY 
FIGURE 657. Actual size reproduction of roentgenogram of left knee. 
Chronological age 89 months. 
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BETTY 
Actual size reproduction of roentgenogr 
Chronological age 89 months, 


FIGURE 658. am of left knee. 
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BETTY 
Fiaure 659. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 89 months. 





BETTY 
FiguRE 660, Actual size reproduction 
Chronological age 89 months. 


of roentgenogram of left hip, 


BETTY 


tion of roentgenogram of left foot. 


Figure 661. Actual size reprodu 
Chronological age 89 months. 





BETTY 


FIGURI 


662. Actual size reproduction of 
Chronological age 89 months. 


5 


roentgenogram of left foot 





JEAN 
Medical History 


Jean, the youngest of five children, was 72 months old when 
she participated in the second study of nutrition and chemical 
growth in childhood. She had been a full-term infant and was 
breast-fed for nine months. At the age of four years she had had 
a tonsilectomy following bronchitis and, in the same year, had a 
unilateral mastoidectomy. Otherwise, the medical history was 
essentially negative prior to the study. 

Jean’s health was good throughout the study but on January 
15, while sledding, she collided with a tree. After resting for an 
hour she vomited and later was unable to retain her lunch. 
After recovery from the shock of the accident she felt fine. By 
midafternoon she was hungry and received a special lunch. She 
ate again at suppertime but was not on the regular study diet 
until after the following day. 


Psychological 


When 74 months old, Jean was examined by the psychologist. 
On the Stanford-Binet test her M.A. was 84 months, I.Q. 114; 
on the Arthur Point Scale, M.A. 71 months, I.Q. 96; and on the 
Goodenough test, M.A. 66 months, I.Q. 89. The examiner 
commented: 


Jean was very anxious to come to the examination room and 
very anxious to remain there with the examiner. She talked 
freely. She enjoyed the test problems as games. She was aggressive 
in gaining attention and approval. She was rarely sure of herself, 
so she often asked for help but would go ahead by herself when 
urged to do so. Jean was very conscious of the examiner’s keep- 
ing a record of her performance and suggested that the examiner 
put down the letters “O.K.” which Jean could understand better. 
Jean is suggestible, which shows some limit to her critical ability 
and her self-confidence. 

Jean enjoyed drawing pictures, volunteering to draw many 
more than the examiner had asked for. She liked to see her name 
written on the paper and asked the examiner to write it on other 
papers, having the idea that she would come back to use them 
the following day. She kept making up many excuses to return. 
When she finally departed she wanted a goodbye kiss. 
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Endocrinological 


Jean was 79 months old when classified by the endocrinol- 
ogist: 

Gain of 9.0 inches since February 11, 1933, a period of 3 years, 
1 month. Normal increment for this time and age is 7.6 inches. 
Child increased from minimal normal height at 3 years, 6 months 
to optimal normal at 6 years, 7 months. Two upper central in- 
cisors show rather marked spacing. The lower central incisors and 
left central incisor are present. Marked notching of all of them. 
Slight dryness of the skin over both the upper and lower extrem- 
ities. Slight subcutaneous thickning. Skin of the body, too, is quite 
dry and rough. 


Roentgenographic Study for Osseous Development 

Wrist (Anteroposterior) 
Carpal bones are all present for her age. Distal epiphysis of 
the ulna, which normally appears at six, is making its appear- 
ance. All other centers are present and normally developed. 

Elbow (Anteroposterior) 
Internal condyle of the humerus, which normally appears at 
six, is normally making its appearance. Proximal epiphysis of 
the radius, which normally makes its appearance at five, is 
just visible. It is definitely underdeveloped. 

Knee (Lateral) 
While the epiphyses of the femur, tibia, and fibula are present, 
the patella, which normally makes its appearance at five, is 
small and underdeveloped and somewhat ragged in appear- 
ance. 

Shoulder (Anteroposterior) 
Union of the head and greater tuberosity of the humerus, 
which normally occurs at six, still shows a good line of sepa- 
ration. 

Diagnosis: Delay of one to two years in osseous development. 


TABLE 367 Jean 


HEIGHT AND WeEIGHT REcorpD* 























Age | Height | Weight Age | Height | Weight Age | Height | Weight 
months inches pounds months inches pounds months inches pounds 
40 3a 323 56 403 361 a 443 3 
43 | 37 | 33% GOe 4 eat Teal canteens 
re EC mri 69 | 433 | 414 79 | 504 | 461 
52 | 403 | 342 6g) Ses 421 : ; 

















* Clinical. See also table of recumbent lengths and weights. 
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TABLE 368 Jean 
RECUMBENT LENGTH AND WEIGHT 
RECUMBENT RECUMBENT 
Age pe deck ae Weight Age ieee Weight 
Total Stem Total Stem 

mo.-days em. em. kg. mo.-days cm. cm. kg. 
69-9 Ds eO — 19.05 76-9 Tee 64.8 — 
Ties iD aw) — 19.96 76-10 — — 21.50 
72-4 — — 19.35 76-15 — — PA ye 
72-12 — — 19.42 76-20 — — Pak SPA) 
72-17 — — 19.54 76-21 117.5 64.8 — 
72-21 — — 19.54 76-28 — — 22.00 
72-25 — -— 19.57 77-2 — — 22,07 
72-29 | 115.4 64.1 — 77-6 — 22.20 
73-0 — — 19.50 fercealal slabey al 65.4 — 
73-5 —- — LOR72 ME — Seto a le 
73-12 — — 19.67 Ciel7 — — 22.45 
73-15 115.9 64.4 os fa-22 — 22.25 
73-16 — — 19.68 Vi-25 118.4 65.5 — 
73-20 —- — 19.65 17-27 — — 22.35 
73-28 — — ALE) See 78-0 lates al 65.1 — 
73-29 116.2 64.1 — 78-3 — — 22.65 
74-2 — — 20.10 78-7 leas (apa) J — 
74-5 — — 20.04 78-8 — — 22.55 
74-12 — — 20 .45 78-11 118.7 65.4 — 
74-14 tbe? 63.6 — 78-13 — — 22.55 
74-16 — — 20 .40 78-17 Ser 66.0 22.50 
74-21 — — 20.69 78-22 — D284 7 
74-22 1 Wate 63.9 — 78-23 119.1 G5e0 — 
74-25 — — 20.79 78-29 iLaBes 2) 65.4 DDO 
75-1 — — 20.82 79-2 — 22530 
75-5 — — 20.95 79-4 119.4 65.6 — 
75-6 116.4 64.8 — 79-7 — — BOND 
75-11 — — AML) 79-10 iL ypcal 65.3 — 
75-15 — — 21.00 79-13 — — 22.45 
715-21 — — 21730 79-16 120.0 65.9 — 
75-26 lal yp a) 64.7 — 80-14 119.6 65.4 23 .38 
75-29 — — 21230 81-16 120.3 65.5 22.45 
76-0 — — AAA Y | 82-20 1202 66.0 21.93 
76-5 — — PAPO 83-17 T2055 65.3 22502 




















Actual values are averages of independent measurements by two workers. In calculating the smooth 
values given with the balance data the actual values given above were smoothed by three-point averag- 
ing and the resulting figures entered for their respective balance periods. Values for balance periods 
intervening between measurements were obtained by interpolation. 
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TABLE 369 Jean 
Bioop DETERMINATIONS 
WHITE BLOOD CELLS 
Red Hemo- z 2 : 
Age Date cells globint | potal Eine ie Mono- | Eosino- 
nuclears| cytes | cytes philes 
Fd per per per per per 
months | mo.-day | millions gm. /100 ee.| c. mm, cent cent cent cent 
69 7-9 4.90 12 7750 49 43 5 3 
71 9-13 4.34 12 8600 56 36 5 3 
Ve 3-12 5.05 13 9900 41 43 10 6 
79 5-12 4.16 11 7550 42 45 i 6 
*80 5-19 4.81 12 — — — == ==: 
RED BLOOD CELL MEASUREMENTS 
Hematocrit ; ; 
Volume | Weight Diameter | Thickness 
per cent C.u Mug. “ uv 
80 5-19 42 86 94 io 2.1 
MINERALS (mg. per 100 ml.) 
SERUM | ERYTHROCYTES 
Cal- | Phos-| So- | Potas-| Chlor-| So- | Potas- | Chlor- 
cium phorus} dium | sium ine dium | sium ine 
72 9-16 11.1 | 4.43 — — a — —— — 
80 5-19 10.9 | 5.55 320 16.4 390 40 500 236 
PLASMA NITROGEN AND LIPID (mg. per 100 ml.) 
Nitrogen Total Phos- | Neutral ena eee 
lipid | pholipid fat Total.) Pree.) waters 
80 | 5-19 | 1072 | 606 175 150) 177 of Baa meee 
ERYTHROCYTE NITROGEN AND LIPID (mg. per 100 gm.) 
80 | 5-19 4760 | 443 | 239 | 76 | 120 | 109 | 19 
80 5-19 Red blood cells total solids: 33.3 per cent by weight. Specific 





gravity: plasma, 1.02; red cells, 1.09. 





* Venous blood. 
t Haden-Hauser hemoglobinometer, 
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TABLE 370 Jean 
Basat MerasoiismM MEASUREMENTS 

Sur- ie Body Blood Basal 
Age Date face es he, temper- pres- metab- 

area* : cone ature sure olism 

months mo.-day sq.m. per min. per min. °F 8/Dt Cal/24 hr. 
72 10-9 0.781 | —— — — 919 
73 10-29 0.794 18 60 — — 902 
7033 11-14 0.800 16 64 98 .6 74/48 895 
74 11-28 0.804 14 64 98 .6 86/58 864 
74 12-13 0.814 18 68 98 .4 84/56 871 
iff 12-21 0.818 ilies 74 98.9 80/56 890 
75 1-4 0.824 15 ffl 98 .6 86/60 876 
76 1-24 0.833 16 68 98 .6 86/58 890 
76 2-6 0.839 sss 72 98.7 88/62 895 
ee 2-18 0.842 18 74 98.6 84/62 862 
77 3-9 0.852 16 64 98 .2 86/62 977 
78 3-23 0.856 14 76 98.2 82/64 890 
78 3-28 0.858 16 68 98.6 82/58 955 
78 4-4 0.857 17 66 98 .3 90 /64 902 
78 4-8 0.862 16 74 98 .4. 86/58 883 
78 4-14 0.861 bff 68 98 .4 92 /64 943 
79 4-20 0.863 Nye 84 98 .3 97/64 1025 
79 4-26 0.853 20 81 98 .6 90 /60 996 
79 5-1 0.861 74) 92 98.5 96/60 1130 
79 5-7 0.861 19 76 98 .0 96/60 1030 
79 5-13 0.867 18 64 98 .4 94/66 864 
* DuBois formula. 
t Systolic /Diastolic. 
TABLE 371 Jean 


TEMPERATURE AND PULSE 


78 months 
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Temper- 
Date we Pulse 
4-7 98.3 68 
4-8 98 .4 70 
4-9 98 .2 72 
4-10 98 .4 68 
4-1] 98.6 ie 
4-12 98.3 64 
4-13 98 .2 72 
4-14 98.4 68 
4-15 98 .2 72 
4-16 98.1 76 
4-17 98.6 76 
4-18 98.6 76 
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OCHS ea a a ae es 
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Temper- 
ae Pulse 
98 .4 76 
98 .3 84 
98.1 85 
98 .4 81 
98 .2 90 
98 .4 88 
98 .6 80 
98 .6 80 
98 .2 76 
98 .6 88 
98 .4 80 
98 .4 89 
98.5 92 


es) 
be) 
gs 
ia] 


Th ear a Bag 
NI Ore Cob 
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Temper Pulse 
ature ‘ 
98 .6 88 
98.1 80 
98 .2 92 
98 .4 92 
98 .2 80 
98 .0 76 
98 .2 15 
98 .0 76 
98 .0 4 
98 .2 68 
98 .0 72 
98 .4 64 
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TABLE 372 Jean 
72 months 


Foop INTAKE 
Values in grams per day 



























































| DATE 
Food 10-5 | 11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23 
to to to to to to to to 
11-4 | 12-4 | 1-13 | 2-7 3-3 | 3-18 | 3-23*| 5-12f 
Apple 100 100 200 200 200 100 100 100 
Banana 100 100 —- 100 100 100 100 100 
Beef, lean 100 100 100 100 100 100 100 100 
Bread, white 20 20 70 60 60 70 70 70 
Bread, whole wheat 30 30 30 30 30 30 30 30 
Butter 20 20 30 30 30 21 24 24 
Cabbage 25 25 25 25 25 25 25 25 
Carrot 25 20 25 25 25 25 25 25 
Cheese, American 105" 15 15 TS 15 15 RS 15 
Corn flakes 15 15 tS 5 5 15 LS 15 
Egg, whole 50 50 50 50 50 50 50 50 
Graham cracker 18 18 18 18 18 18 18 18 
Lettuce 20 20 20 20 20 20 20 20 
Milk, fluid 400 400+; 4007) 4007 400 400+; 4007) 4007 
Orange concentrate 50 50 — — — — — —— 
Orange juice, fresh — — — — — 50 50 50 
Peanut butter 16 16 16 16 16 16 16 16 
Potato 40 40 70 70 70 70 70 70 
Salt 2 2 2 2 2 2 2 2 
Shredded wheat 15 15 15 5 5 15 15 15 
Spinach = -- -- _ —- 100 a — 
Sugar (average) 5 2 4 6 6 8 10 8 
Tomato juice 60 60 60 60 60 60 60 60 
Water (average) 366 335 283 299 318 395 264 432 





* Oxalic acid, 0.7 gm., and calcium (as acetate) 0.058 gm., additional. 

t Irradiated. 

{ Thyroid gland (Parke, Davis & Co.), desiccated, 1.5 grains daily April 7 to 22; 6 grains daily 
April 22 to 27. 


TABLE 373 Jean 
74 months 


PEDOMETER MBASUREMENTS 












































Date Miles Date Miles Date Miles Date Miles Date Miles 
11-16 1} 12-21 1} 2-1 13 3-7 1 4-12 1? 
11-17 1s 12-22 1} 2-2 2 3-8 $ 4-18 1; 
11-23 ts 12-28 135 2-8 1% 3-14 13 4-19 1; 
11-24 14 1-4 1 2-9 1% 3-21 1} 4-25 i 
11-30 i 1-11 1; 2-15 1§ 3-22 3 4-26 1} 
12-1 1} 1-12 1} 2-16 1 3-28 1? 5-2 23 
12-7 13; 1-18 ¢ 2-22 1 3-29 1} 5-3 1 ; 
12-8 3 1-19 3 2-23 1} 4-4 i 5-9 1} 
12-14 1 1-25 1 2-29 1} 4-5 1 5-10 li 
12-15 ly 1-26 1} 3-1 1} 4-11 1 " 











New Haven pedometers were set at 24 inches and worn hooked to belt during hours awake. 


TABLE 374 Jean 


72 months 
Bopy LENGTH aNpD WrEIGHT— INTAKE AND ELIMINATION 















































INTAKE AVERAGE DAILY FECES 
Recum- HEAT OF 
Date bent |Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY ; 
length* Lax- Elim- 
eng ae 
Dry | Total In- : Wet | Dry ation | ination 
wt.* |watert Fat bake Urine | Feces wil ae Fat | ratet | time§ 
mo.-day| em. kg. gm. gm. gm. Cal. | Cal. Cal. gm. gm. | gm. hours 
10-5 115 19.37 312 1251 57.5 }| 1612 51 47 115.0 | 12.0 132 1.6 32 
10-10 115 19.44 314 1268 | 57.5 | 1618 61 52 92.4 | 14.0 1.4 2.2 10 
10-15 116 19.50 317 1179 | 57.5 | 1631 61 81 102.8 | 16.0 1.5 2.6 29 
10-20 116 19.55 314 1088 | 57.5 | 1620 64 75 99.8 | 17.0 i ber 2.0 26 
10-25 116 19.54 314 1144 | 57.5 | 1617 63 61 74.4 | 13.0 1.4 2.0 28 
10-30 116 19.60 314 1147 | 57.5 | 1618 63 58 72.6 | 13.0 Ne / 1.2 49 
11-4 116 19.63 310 1131 59.7 | 1618 63 78 111.2 | 16.0 1.7 1.8 11 
11-9 116 | 19.69] 307 | 1135 | 59.7 | 1605 | 62 49 | 85.2] 12.0] 1.1] 1.8 26 
11-14 116 19.67 309 1137 | 59.7 | 1613 54 46 71.0 9.0 1.0 1.2 29 
11-19 116 19.72 308 1155 | 59.7 | 1609 60 56 7o20 11150 1.0 1.2 25 
11-24 116 19.86 310 1188 | 59.7 | 1617 62 63 88.8 | 15.0 1.6 1.6 25 
11-29 116 19.99 307 1170 | 59.7 | 1604 63 43 66.0 9.0 ify 1.0 50 
12-4 116 20.20 321 1104 | 74.0 | 1734 66 52 W204 12.0 Lee 1.2 25 
12-9 116 20.30 322 1105 | 74.0 | 1736 66 62 81.4 | 12.0 bee 1.0 30 
12-14 116 20.51 323 1070 | 74.0 | 1741 65 59 72.4 | 10.0 1.4 1.2 30 
12-19 116 20.63 322 1131 122001) 1787 63 44 69.4 | 10.0 Ls 1.0 25 
12-24 116 20.77 333 1112 | 74.0 } 1780 62 62 81.2 | 11.0 1.3 1.0 34 
12-29 116 20.85 329 1132 | 74.0 | 1763 68 61 102.4 | 14.0 ie 1.0 49 
1-3 117 20.92 322 1121 74.0 | 1737 56 71 81.8 | 14.0 1.9 1.0 35 
1-8 117 20.98 327 1222 | f4.0 | 1756 65 66 63.4 | 18.0 2.4 1.0 30 
ttt 
1-18 117 21.20 336 1181 73.5 1768 66 57 73.8 | 16.0 1.8 1.2 35 
1-23 117 21.32 332 1318 | 73.5 | 1748 65 65 7.6 1 110 1.4 1.0 35 
1-28 117 21.35 333 1123 | 73.5 | 1755 65 76 72.2 | 18.0 2.4 1.4 ll 
2-2 117 21.42 338 1189 | 73.5 | 1776 67 56 Baseui 11.0 1.4 1.0 35 
2-7 118 21.52 334 1224 | 73.5 | 1760 64 73 92.8 | 18.0 2.2 1.8 il 
2-12 118 21.62 339 1198 73.5 1782 — 72 87.0 | 14.0 1.8 1.0 30 
2-17 118 21.79 332 LP7G | 7S.6 4) 1753 65 56 64.8 | 11.0 iW 1.0 30 
2-22 118 21.92 334 1249 | 73.5 | 1761 60 56 59.8 | 13.0 1.9 0.8 30 
2-27 118 22.09 333 1270 | 73.5 | 1758 64 68 86.6 | 16.0 2.2 1.0 30 
3-3 118 22.15 354 1325 | 68.0 | 1752 68 73 76.8 | 20.0 2.2 1.0 6 
3-8 118 22.27 360 1395 | 68.0 | 1778 66 94 75.8 | 24.0 2.7 1.2 8 
3-13 118 22.29 358 1331 68.0 | 1768 73 65 88.8 | 14.0 1.8 1.2 11 
3-18 118 22.35 344 1136 | 68.5 | 1773 67 47 71.4 | 15.0 2.0 0.6 30 
3-23 118 22.42 337 1172 | 68.5 | 1773 65 92 101.8 | 19.0 2.4 1.4 32 
3-28 118 22.52 335 1216 | 68.5 | 1771 70 73 fixe | 120 2.3 1.0 6 
4-2 118 22.58 335 1044 68.5 1771 69 61 79.6 | 12.9 1.5 1.0 34 
4-7 118 22.53 332 1224 | 68.5 | 1757 68 60 83.2 | 11.0 lia 0.8 10 
4-12 118 22.51 334 1220 | 68.5 | 1767 66 72 85.8 | 16.0 1.9 1.4 7 
4-17 119 22.39 332 1306 | 68.5 | 1756 75 93 104.8 | 20.0 2.6 1.2 26 
4-22 119 22.32 332 1281 68.5 | 1758 74 97 76.0 | 21.0 3.0 1.2 30 
4-27 119 22.25 330 1441 68.5 | 1751 74 86 110.2 | 19.0 2.6 1.8 8 
5-2 119 22.33 336 1411 68.5 | 1772 71 70 82.2 | 18.0 251 1.0 49 
5-7 120 22.38 334 1816 | 68.5 | 1768 54 78 7220) ), 1650 2.0 1.2 30 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
Italic figures were omitted from calculations of the averages given in Volume be 

* See Table 368 for actual values and method of smoothing. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

t Average number of defecations per day. é : 

§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods. 

# See case history, page 1177, for explanation for missing periods. 
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Jean 


TABLE 375 72 months 


NirRoGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 











NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date pe ee 
Intake | Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day | gm. gm. gm. mg. mg. mg. mg mg. | mg. mg mg. mg. 
10-5 9.45 8.14 | 1.09 996 682 306 | 3031 | 2572 32 612 530 59 
10-10 9.45 7.94 | 1.00 996 607 323 | 3031 | 2605 37 612 524 60 
10-15 9.45 7.99 | 1.00 996 572 400 | 3031 | 2664 37 612 560 84 
10-20 9.45 8.54 | 1.00 996 741 382 | 3031 | 2890 28 612 570 75 
10-25 9.45 8.44 | 0.88 996 701 332 | 3031 | 2922 16 612 587 60 
10-30 9.45 8.41 | 0.84 996 653 339 | 3031 | 2760 34 612 616 60 
11-4 9.45 8.38 | 1.53 996 600 405 | 3031 | 2982 87 612 568 81 
11-9 9.45 8.58 | 0.68 996 621 252 | 3031 | 2816 43 612 568 49 
11-14 9.45 8.61 | 0.84 996 638 257 | 3031 | 2782 64 612 570 45 
11-19 9.45 8.41 | 0.91 996 618 282 | 3031 | 2696 48 612 645 53 
11-24 9.45 8.44 | 0.92 996 554 308 | 3031 | 2806 41 612 545 59 
11-29 9.45 8.49 | 0.77 996 599 263 | 3031 | 2722 35 612 542 49 
12-4 10.28 8.81 | 0.89 | 1059 616 262 | 3300 | 3432 28 686 571 53 
12-9 10.28 9.16 | 0.98 | 1059 631 300 | 3300 | 3110 40 686 584 54 
12-14 10.28 8.56 | 0.94 | 1059 594 286 | 3300 | 2820 55 686 574 59 
12-19 10.28 8.56 | 0.92 | 1059 588 223 | 3300 | 2826 40 686 558 46 
12-24 10.28 8.70 | 1.02 | 1059 629 319 | 3300 | 3000 53 686 581 61 
12-29 10.28 9.01 | 1.00 | 1059 617 308 | 3300 | 3120 55 686 602 63 
1-3 10.28 8.96 | 1.04 | 1059 598 316 | 3300 | 3060 68 686 601 70 
1-8 10.28 8.82 | 0.90 | 1059 605 349 | 3300 | 3240 45 686 586 61 
aK 
1-18 10.02 8.57 | 0.85 | 1032 574 276 | 3305 | 2829 69 663 564 56 
1-23 10.02 8.21 | 1.07 | 1032 539 288 | 3305 | 2955 Fl 663 530 64 
1-28 10.02 8.48 | 0.82 | 1032 609 353 | 3305 | 3123 65 663 573 i2 
2-2 10.02 8.67 | 0.95 | 1032 72 247 | 3305 | 3138 52 663 566 51 
2-7 10.02 8.48 | 1.06 | 1032 610 297 | 3305 | 2898 64 663 570 71 
2-12 10.02 8.43 | 1.05 | 1032 602 289 | 3305 | 2898 72 663 557 71 
2-17 10.02 8.12 | 0.92 | 1032 553 262 | 3305 | 3064 30 663 554 52 
2-22 10.02 8.39 | 0.80 | 1032 652 262 | 3305 | 2789 30 663 560 54 
2-27 10.02 8.56 | 1.05 | 1032 639 291 | 3305 | 2922 44 663 568 67 
3-3 10.68 8.86 | 0.95 | 1175 678 325 | 3955 | 3910 44 726 608 72 
3-8 10.68 8.94 | 1.11 ] 1175 710 410 | 3955 | 3768 a7 726 614 99 
3-13 10.68 9.02 | 1.09 | 1175 702 279 | 3955 | 3739 7 726 604 65 
3-18 10.39 8.68 | 0.90 | 1088 738 293 | 3418 | 3336 73 698 597 56 
3-23 10.39 8.58 | 1.13 | 1088 684 368 | 3418 | 3276 74 698 577 86 
3-28 10.39 8.46 | 0.96 | 1088 623 354 | 3418 | 3401 27 698 601 62 
4-2 10.39 8.61 | 0.92 | 1088 664 275 | 3418 | 3540 24 698 570 56 
4-7 10.39 8.82 | 0.95 | 1088 686 285 | 3418 | 3282 38 698 578 52 
4-12 10.39 9.38 | 1.03 | 1088 752 307 | 3418 | 3444 54 698 610 66 
4-17 10.39 9.65 | 1.10 | 1088 771 365 | 3418 | 3214 59 698 615 91 
4-22 10.39 9.64 | 1.05 | 1088 749 418 | 3418 | 3473 48 698 611 93 
4-27 10.39 9.82 | 1.29 | 1088 636 336 | 3418 | 3338 83 698 604 84 
5-2 10.39 9.01 | 0.97 | 1088 562 360 | 3418 | 3070 104 698 581 62 
5-7 10.39 7.06] 1.04 | 1088 563 368 | 3418 | 2976 124 698 474 7 




















* See footnotes to Table 


374, 
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TABLE 376 Jean 
72 months 


PosiTivE MINERALS IN INTAKE, Urine, Feces 
Values are averages per day 






























































CALCIUM MAGNESIUM SODIUM POTASSIUM 

Date 
Intake) Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces | Intake! Urine | Feces 
mo.-day mg. meg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
10-5 722 116 581 248 94 138 | 1876 | 1590 84 | 2252 | 1912 314 
10-10 722 112 580 248 84 135 | 1876 | 1579 53 | 2252 | 1750 307 
10-15 722 109 551 248 93 136 | 1876 | 1721 70 | 2252 ; 1910 330 
10-20 722 105 555 248 92 137 | 1876 | 1852 51 | 2252 | 1882 311 
10-25 722 107 560 248 99 135 | 1876 | 1993 23 | 2252 | 1901 279 
10-30 722 127 528 248 88 122 | 1876 | 1650 18} 2252 | 1922 302 
11-4 722 106 855 248 93 214 |. 1876 | 1898 111 | 2252 | 1905 519 
11-9 722 119 380 248 98 97 | 1876 | 1703 38 | 2252 | 1901 182 
11-14 722 132 530 248 101 128 | 1876 | 1668 33 | 2252 | 1886 236 
11-19 722 115 554 248 100 127 | 1876 | 1629 53 | 2252 | 1852 276 
11-24 722 113 554 248 100 128 | 1876 | 1653 46 | 2252 | 1917 301 
11-29 722 97 568 248 109 118 | 1876 | 1700 20 |] 2252 | 1555 275 
12-4 763 118 528 237 115 103 | 2173 | 2242 22 | 2146 | 1724 303 
12-9 763 103 601 237 109 121 | 2173: |, 2007 23 | 2146 | 1730 323 
12-14 763 94 556 237 93 115 | 2173 1960 29 | 2146 | 1620 261 
12-19 763 87 536 237 114 110 | 2173 | 1872 19 | 2146 | 1662 278 
12-24 763 106 564 237 144 116 | 2173 | 2071 40 | 2146 | 1801 306 
12-29 763 105 558 237 138 106 | 2173 | 2142 70 | 2146 | 1840 317 
1-3 763 103 585 237 125 115 | 2173 | 2034 19 | 2146 | 1841 323 
1-8 763 90 534 237 106 100 | 2173 | 2085 12 | 2146 | 1578 270 

EK 
1-18 753 81 525 260 110 118 | 2059 | 1879 38 | 2469 | 2071 292 
1-23 753 i 572 260 120 120 | 2059 | 1891 23 | 2469 | 2571 329 
1-28 753 92 519 260 109 106 }| 2059 | 1992 30 | 2469 | 2028 291 
2-2 753 82 502 260 108 105 | 2059 | 1974 44 | 2469 | 1980 284 
2-7 753 83 523 260 110 119 | 2059 | 1852 52 | 2469 | 2024 343 
2-12 753 80 529 260 87 111 | 2059 | 1900 64 | 2469 | 1874 345 
2-17 753 81 547 260 80 130 | 2059 | 1910 10 | 2469 | 2042 300 
2-22 753 ral 471 260 ELE 109 | 2059 | 1874 14 | 2469 | 1964 260 
2-27 753 70 577 260 ity wal 123 | 2059 | 1918 28 | 2469 | 1863 323 
3-3 825 78 549 336 116 152 | 2545 | 2586 40 | 2785 | 2108 299 
3-8 825 81 602 336 122 172 | 2545 | 2420 63 | 2785 | 2239 320 
3-13 825 78 597 336 131 177 | 2545 | 2354 52 | 2785 | 2257 327 
3-18 832 66 582 282 120 122 | 2169 | 2417 23 | 2676 | 2156 324 
3-23 775 80 554 282 114 137 | 2169 | 2029 53 | 2676 | 2070 340 
3-28 775 60 518 282 110 131 | 2169 | 2079 37 | 2676 1993 299 
4-2 775 70 490 282 116 118 | 2169 | 2189 47 | 2676 | 2149 268 
4-7 775 80 537 282 116 132 | 2169 | 2024 43 | 2676 | 2055 280 
4-12 775 82 531 282 131 115 | 2169 | 2086 59 | 2676 | 2183 276 
4-17 775 84 581 282 128 118 | 2169 | 1986 64 | 2676 | 2131 364 
4-22 775 92 576 282 126 113 | 2169 | 2085 32 | 2676 | 2229 288 
4-27 775 103 674 282 129 130 | 2169 | 2051 64 | 2676 | 2105 373 
5-2 775 89 599 282 106 118 | 2169 | 1894 36 | 2676 | 2040 267 
5-7 775 58 609 282 112 129 | 2169 | 1798 29 | 2676 | 1857 282 














* See footnotes to Table 374. 
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TABLE 377 Jean 
72 months 
COMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 
HEMICELLULOSE 
LIGNIN CELLULOSE 

Date INTAKE 

Feces 
Intake | Feces | Intake | Feces Total | Stable 

10-5 1.28 0.92 2.08 0.58 9.17 T72 0.66 
10-10 1,38 tela 2.08 0.66 2.17 72 0.75 
10-15 1.28 1.24 2.08 0.90 2 17 iba 0.84 
10-20 15258 1.43 2.08 0.87 Pea ly 17s 1.05 
10-25 1.28 1.25 2.08 0.68 7S leg 1.72 0.78 
10-30 1,28 1.21 2.08 0.54 217 1,72 0.69 
11-4 1.28 1.45 2.08 0.68 2417 1-30 0.80 
11-9 1.28 ey; 2.08 0.57 aig 1.72 0.73 
11-14 1°28 0.74 2.08 0.45 ¥ 17 1:72 0.40 
11-19 1.24 1.60 x03 0.52 1.99 1.52 0.53 
11-24 Ws 1.43 2.14 0.76 2.35 1.93 0.97 
11-29 1.24 0.96 2.03 0.45 1.99 1.52 0.59 
12-4 ibe ly 1.02 2.55 0.48 2.51 1-03 0.70 
12-9 1.07 0.96 2.55 0.53 2.51 1.93 0.74 
12-14 1.07 0.75 2.55 0.45 2.51 1.93 0.64 
12-19 1.07 0.87 2.55 0.52 2.51 1.93 0.54 
12-24 107 1-02 2.55 0.48 Be 1.93 0.62 
12-29 1.07 0.96 2.55 Oezs Aye 1.93 0.83 
1-3 1.07 1.08 2.55 0.57 2.51 1.93 0.89 
1-8 Loy 133 2.55 0.74 2.51 1.93 1.09 
1-18 1.40 1.74 2.48 0.60 2.10 1.56 0.93 
1-23 1.41 1.16 2.50 0.44 2.16 1.63 0.52 
1-28 1.41 1.89 2.50 0.55 2.16 1.63 0.98 
2-2 1.41 1.06 2.50 0.28 2.16 1.63 0.62 
9-7 1.41 1.82 2.50 siperal 2.16 1.63 0.99 
9-12 1.41 1.52 2.50 0.58 2.16 1.63 0.73 
9-17 1.41 1.30 2.50 0.52 2.16 1.63 0.54 
2-22 1.41 1.38 2.50 0.43 2.16 1.63 0.67 
2-27 1.41 1.91 2.50 0.58 2-16 1.63 0.72 
3-3 1.46 1.92 2.61 0.92 2.61 1.98 1.26 
3-8 1.46 2.33 2.61 0.92 2.61 1.98 1.42 
3-13 1.46 1.29 2.61 0.64 2.61 1.98 0.79 
3-18 33 [e87 2.32 0.76 2.47 1.89 0.85 
3-23 hee: 1.55 3.39 0.81 2.47 1.89 1.10 
3-28 1.36 1.43 2.37 0.73 2.65 2.09 0.99 
4-2 1.33 te 2.32 0.51 2.47 1.89 0.72 
4-7 ibe 1.12 2.32 0.53 2.47 1.89 0.72 
4-12 1.33 1.42 2.32 0.86 2 AT 1.89 0.97 
4-17 iva Neeg 2.32 0.96 2.47 1.89 1.20 
4-22 1.33 1.56 2.32 1.10 2.47 1.89 1.07 
4-27 Leas 1.50 2.32 0.81 2.47 1.89 1.03 
by 1.33 1.55 2.32 0.70 9.47 1.89 1.04 
5-7 1.33 1.54 2.32 0.76 2.47 1.89 0.96 
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TABLE 378 Jean 
78 months 

NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 

Total ~ - | Creatinine _ Uric 
Date hitrogen Urea Ammonia 2D Ciaatine Creatinine net 

3-28 6.87 6.075 0.285 0.246 0.179 0.115 - 
3-29 10.10 9.072 0.360 0.364 0.254 0.164 
3-30 8.87 7.624 0.336 0-323 0.186 0.119 
3-31 8.24 fpr ee 0.288 ie des 0.163 Aes 2 
4-] Sr22 7.458 0.282 Owes 0.154 OF1L07 
4-2 S a0 T-OLF 0.243 0.309 0.164 0.134 
4-3 8.52 eral 0.249 0.318 0.160 0.120 
4-4 8.84 7.002 OF278 ORs Oy 0.129 
4-5 8.84 7.905 0.255 0.346 0.189 0.145 
4-6 8.52 7.667 (eats 0.333 0.181 0.139 
4-7 8.68 7.899 0.301 0.285 0.160 OP1Z5 
4-8 8.63 7.010 0.267 Ops 2) 0.167 Obs hs te 
4-9 8.66 taebe 0.247 0.346 Om bab Oe ea 
4-10 9.36 8.237 0,273 0.370 0.184 0.130 
4-11 8.76 (eiok 0.263 0.336 0.164 als 
A? 9.59 8.238 0.282 0.398 0.208 0.146 
4-13 8.84 7.766 0.274 0.345 Ones 0.127 
4-14 9.40 8.204 0.256 0.386 O8205 0.124 
4-15 9.33 8.180 0.260 0.389 OAL 0.116 
4-16 9.76 8.772 0.264 0.385 0.190 Qala 
4-17 9.98 9.000 0.282 0.455 0.195 0.142 
4-18 9.68 8.578 0.276 0.335 0.205 0.139 
4-19 9.71 8.588 0.272 Ora 5D: 0.192 0.129 
4-20 Haat 8.443 0.353 0.289 0.1838 Opts 
4-21 9.36 8.474 0.264 0.324 Onl Oma 
4-22 9.74 8.721 Ove 20 eh ails! 0.171 (0). WS: 
4-23 9.74 8.676 0.250 0.329 0.204 (OW, 16540) 
4-24 ORs 8.484 0.274 Oey 0.214 east 
4-25 Brod 8.615 0.301 OFSe5 0.170 0.134 
4-26 9.42 8.470 0.266 0.298 Onli 0.133 
4-27 9.78 8.767 0.283 0.377 Oi 0.132 
4-28 9.91 8.551 0.288 0.358 0.196 0.142 
4-29 9.25 8.195 0.265 0.329 0.162 0.135 
4-30 10.10 9.037 0.297 Opoep 0.186 0.134 
5-1 10.07 9.006 0.274 0.341 0.190 0.134 
5-2 8.63 7.643 0.243 0.299 OM 7, 0.114 
5-3 Oak 8.495 0.287 0.302 oy aval Omlot 
5-4 9.38 8.356 0.246 0.269 0.167 0.129 
5-5 8.82 (af A2 0.254 0.247 Onli 0.128 
5-6 8.63 8.018 0.250 0.256 0.170 0.128 
5-7 76 34 6.636 0.298 (0) eA De (Qa ee 0.119 
5-8 8.21 Tae 0.281 0.284 OL Pa? 0.138 
5-9 6.61 6.109 0.219 0.171 0.143 0.104 
5-10 7 AN, Gere 0.270 Ural 0.206 Oeil 27 
5-11 5.46 ey al Onra5 0.169 0.143 0.104 














The age given is the initial age at start of study. 


Jean 
















































































TABLE 379 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
aaa ges LENGTH WIDTH 
Age Biacro- | Intertro- | Inter-_§ |————————— 
eis chanteric | cristal Tibia Head Chest Head 
"a ae » | 290.8°1 18:2 | o4.7 | 1729 iy 
PAN AG 20.3 18.2 24.7 17.9 vies 
if 2152 PAW) Ff 18.6 25.0 18.0 Liab we 
75 PON Fe 20 .4 18.8 Diya) Wf, US 7 eh 
deh 21.4 Ai We 33 1ORZ 24.6 18.0 18.0 mn 
veFe PA bei? 6 PAS 19:5 24 / 18.0 lies as 
PAN PAL ST 19.8 25.0 18.0 Sic is yeges 
- 2iee PM ON 19.4 Zon 18.0 17.6 ier 
80 APRS 21.8 19.6 20.30 17.9 18.3 14.0 
81 PA 2155 Logs 25.8 L739 1 by ata 4s 
83 23.0 PAL 8} 19.2 26.0 18.0 iby Aa 13.8 
84 PPR AS) Poth Al 19.3 PR 8 18.0 vas Laie) 
DEPTH CIRCUMFERENCES 
* 
an Chest Head Chest Thigh | Abdomen | Upper arm 
va 14.5 49.5 55 30 52 14.6 
74 ies Die 54 31 o2 ielv¢ 
15 iw) 49.5 at 32 a 1S Re 
77 14.5 DORs 56 573° Do Maree ls, 
Ce 14.2 49.5 a¥/ 34 53 16.0 
78 Ws. (8) DOR 56 33 54 16.4 
79 14.5 50.8 56 34 52 16.0 
80 pee 50.6 56 34 54 16.4 
81 14.6 50.0 56 33 ae 16.0 
83 14.0 50.0 DD 5H 51 526 
84 14.5 50.0 as ae 52 ibaa) 
* Months. 
TABLE 380 Jean 
72 months 


Tron 1N INTAKE, URINE AND FEcES 
Values are averages per day 

































































Date |Intake] Urine | Feces Date |Intake| Urine | Feces Date |Intake| Urine} Feces 
mo.-day | mg. mg mg mo.-day | meg. mg. mg. mo.-day | mg. mg. mg. 
10-5 7.39 | 0.00 5.25 12-19 7.96 | 0.06 5.12 3-3 9.18 | 0.04 9.25 
10-10 CeBo One 6.74 12-24 7.96 | 0.07 4.84 3-8 9.18 | 0.42 9.96 
10-15 7.39 | 0.21 6.04 12-29 7.96 | 0.05 5.65 3-13 9.18 | 0.39 6.53 
10-20 7.39 | 0.04 7.97 1-3 7.96 | 0.00 6.20 3-18 8.20 | 0.11 6.64 
10-25 7.39 | 0.00 6.63 1-8 7.96 | 0.12 8.50 3-23 8.20 | 0.06 7.03 
10-30 7.39 | 0.00 6.37 §§§ 3-28 8.20 | 0.14 | 39.85 
11-4 7.40 | 0.00 6.94 1-18 7.80 | 0.10 6.36 4-2 8.20 | 0.09 4.44 
11-9 7.40 | 0.01 5.28 1-23 7.80 | 0.00 4.56 
11-14 7.40 | 0.09 4.00 1-28 7.80 | 0.09 7.47 4-7 8.20 | 0.09 4.61 
11-19 7.40 | 0.11 4.92 2-2 1280)) 0712 4.17 4-12 8.20 | 0.02 6.64 
11-24 7.40 | 0.00 5.92 2-7 119 \O210 6.88 4-17 8.20 | 0.10 8.30 
11-29 7.40 | 0.09 4.96 2-12 7.79 — 4.86 4-22 8.20 | 0.23 8.79 
12-4 7.96 | 0.16 5.02 2-17 ote | O57 4.34 4-27 8.20 | 0.21 7.36 
12-9 7.96 | 0.00 6.15 2-22 7.79 | 0.03 5.43 5-2 8.20 | 0.28 8.10 
12-14 7.96 | 0.14 4.62 2-27 7.49.1, OF08 6.32 5-7 8.20 | 0.20 7.52 






The age given is the initial age at start of study. Dates given are first da 
Italic figures were omitted from calculations of a 


\ I ys of five-day balance periods. 
f averages given in Volume I. 
§§ See case history, page 1177, for explanation for missing periods, 
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TABLE 381 Aan 


MEASUREMENTS OF THE BONES OF THE WRIST 











AGE, months 69 71 “Wh 79 
CARPALS 
AREA, sq. mm. 
Hamate 73 74 79 83 
Capitate 123 123 130 135 
Lesser Multangular 8 10 18 20 
Greater Multangular 22 24 28 37 
Navicular 14 16 23 27 
Lunate 27 29 38 38 
Triangular 47 50 55 57 
GREATEST DIAMETER, mm. 
Hamate 11 12 12 12 
Capitate 16 16 17 17 
Lesser Multangular 4 5 6 6 
Greater Multangular 6 fe é 8 
Navicular 5 5 7 “¢ 
Lunate 6 7 8 8 
Triangular 9 10 10 10 
Epiphyses 
1st Metacarpal 6 7 7 
2nd Metacarpal 8 9 10 0 
3rd Metacarpal 8 9 9 
4th Metacarpal 6 8 8 
ULNA 
DIAMETER, mm. 
Distal epiphysis i 3 ff 8 
Distal metaphysis 12 12 12 13 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 17, 17 18 18 
WRIST AREA,* sq. mm. 884 952 1022 1024 








* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936). 


TABLE 382 Jean 


SKELETAL MATURATION 
Values in months 











AVERAGE 





Chrono- HAND FOOT ELBOW | KNEE HIP SHOULDER 


logical ——$ | ——  —_-@§-i_—q_—— 
age B.B.G.*| Floryt | Toddt | Toddt | Toddt | Toddt | Toddt Toddt Toddt 


Se ee ee SS SS 





69 67 57 74 67 64 69 74 65 69 
71 66 53 78 69 69 71 75 69 72 
77 efik 57 81 74 72 Tey 83 74 77 
79 74 61 82 fit 75 78 86 75 79 


Le eS eee EEE ee ee nl 
* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 


tudies in Child Welfare, vol. 4, no. 1, 1928. 
; oF viory C. BD, tececce divelapmant in the hand as an index of skeletal development. Monographs 


iety for R h in Child Development, vol. 1, no. 3, 1936. ; ; 
4 ia) sore Aer ior, Wingate Todd, c. C. Francis, and Idell Pyle, Western Reserve University, 


Cleveland. 
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Ficure 664. Actual size reproduction of roentgenogram of left hand, 
Chronological age 69 months, 
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JEAN 


« S14 I lu 10n 
ct 1 ( rey OC ct O ol roentge Og am I left elbow. 
1rOnOLOL 1¢ i] age 69 months, 


FIGURE 665. 
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JEAN 


FigurE 666. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 69 months. 
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JEAN 


\ | 17 . , ti ft . to y f ] f | 
( 1a Pe] e re produce 10n Oo roen gzenogram O ( t shou 
cl i olog ( , . ) | 
TON gical age 69 months. 


FIGURE 667. 
der, 





JEAN 
Fiaure 668. Actual size reproduction of roentgenogram of left hip. 
Chronological age 69 months. 
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JEAN 


Actual size reproduction of roentgenogram of left knee. 
Chronological age 69 months. 


FIGURE 669. 
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JEAN 


Figure 670. Actual size reproduction of roentgenogram of left knee. 
Chronological age 69 months. 
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JEAN 
671. Actual size reproduction of 
Chronological 


KIGURI 
or roentgenogram of left foot 
age 69 months. 
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Figure 672. Actual size reproduction of roentgenogram of left foot. 


Chronological age 69 months 
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JEAN 
Actual size reproduction of roentge 
Chronological age 71 months 


ki I1URE 67° 
7 4 (3. 
IGURI ) nogram of left hand. 
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JEAN 


Figure 674. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 71 months. 
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JEAN 
FIGURE 675. Actual size reproduction of roentgenogr 
Chronological age 71 months. — 


am of left elbow. 
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Figure 676. Actual size reproduction of roentgenogram of left shoulder, 
Chronological age 71 months. 
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JEAN 
Actual size reproduction of roentge 
Chronological age 71 months. 


FIGURE 677, lef 
nogram of left hip. 
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JEAN 


Figure 678. Actual size reproduction of roentgenogram of left knee. 
Chronological age 71 months. 
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JEAN 
Actual size reproduction of roentgenogram of left 
Chronological age 71 months. 


FIGURE 679. I 
chee, 





JEAN 
Figure 680. Actual size reproduction of roentgenogram of left foot. 
Chronological age 71 months. 





JEAN 
ctual size reproduction of roentgenogram 


Chronological age 7] months. 
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FIGURE 681. \ of left foot. 
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JEAN 
Figure 682. Roentgenograms of teeth, age 74 months. 
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JEAN 
Figure 683. Dental examination, age 74 months. 


ELE NED 


ze reproduction of roentgenogram of jaws, 
Chronological age 74 months. 


JEAN 
\ctual size reproduction of roentgenogram of 
Chronological age 79 months, 


FIGURE 685. 
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JEAN 
Figure 686. Roentgenograms of teeth, age 79 months. 
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JEAN 
FiaurE 687. Dental examination, age 79 months. 
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JEAN 
688. Actual size reproduction of roe 
Chronological age 77 months. . 


FIGURE i 
ntgenogram of left hand 
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JEAN 


Fiaure 689. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 77 months. 
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JEAN 
FIGURE 690. Actual size reproduction of roentgenogr 
Chronological age 77 months. _ 


am of left elbow. 
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JEAN 


FIGuRE 691. Actual size reproduction of roentgenogram of left shoulder. 
Chronological age 77 months. 
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JEAN 


FIGURE 692. Actual size reproduction of roentgenogram of le 
Chronological age 77 months. 


ft hip, 
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FIGURE 693. Actual size reproduction of roentgenogram of left knee, 
Chronological age 77 months, 
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JEAN 
FIGURE 694. Actual size reproduction of 
Chronological age 77 months. 


roentgenogram of left knee 





JEAN 


Ficure 695. Actual size reproduction of roentgenogram of left foot. 
Chronological age 77 months. 





JEAN 
Ficure 696. Actual size reproduction of 
Chronological age 77 months. 


roentgenogram of left foot. 
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JEAN 


Figure 697. Actual size reproduction of roentgenogram of left hand. 
Chronological age 79 months. 
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JEAN 
Figure 698. Actual size reproduction of roentgenogram 
¥ * S 7 < 
Chronological age 79 months. 


of left elbow. 
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JEAN 
Figure 699. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 79 months. 
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TQ a) Aa € ITO TPT . 7 
Figure 700. Actual size reproduction of roentgenogram of left shoulder 
Chronological age 79 months, et 
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Fiacure 701. Actual size reproduction of roentgenogram of hip. 
Chronological age 79 months. 
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JEAN 
Figure 702. Actual size reproduction of roentgenogr 
Chronological age 79 months, 


am of left knee. 
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JEAN 


Fraure 703. Actual size reproduction of roentgenogram of left knee. 
Chronological age 79 months. 








JEAN 
Fiaurpe 704. Actual size reproduction of roentge 
Chronological age 79 months. 


nogram of left foot. 
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Fiaure 705. Actual size reproduction of roentgenogram of left foot. 
Chronological age 79 months. 





MAYNARD 


Maynard was 105 months old when he joined the group 
participating in the second study. Physical examination and 
prior medical history were essentially normal. He was given a 
psychological examination when 107 months old. On the Stan- 
ford-Binet test Maynard’s M.A. was 100 months, I.Q. 93; on 
the Arthur Point Scale his M.A. was 150 months, I.Q. 140. 

With adults Maynard was quiet but not unresponsive. How- 
ever, he had difficulty in adjusting to the other members of the 
experimental group, two of the boys especially. For this reason 
after the first month Maynard was taken off the study and re- 
placed by one of the alternates. 

























































































TABLE 383 Maynard 
105 months 
Foop INTAKE 
Values in grams per day 
DATE DATE DATE 
Food 10-5 | Food 10-5 || Food 10-5 
to to to 
11-4 | 11-4 || 11-4 
Apple 100 | Carrot 25 || Peanut butter 16 
Banana 100 || Cheese, American 15 || Potato 70 
Beef, lean 100 | Corn flakes 15 || Salt 2 
Bread, white 70 \| Egg, whole 50 | Shredded wheat 15" 
Bread, Graham cracker 18 || Sugar (average) 10 
_ vole wheat 30 | Lettuce 20 || Tomato juice 60 
utter 30 Milk, fluid 400 Water (avera 460 
Cabbage 25 || Orange concen- eo 
trate 50 
TABLE 384 Maynard 
HIGHT AND WerIcHt REcorp* 

Age | Height | Weight Age | Height) Weight Age | Height | Weight 
months | inches pounds months inches pounds months inches ane 
7 aN ee 112 34 see 261 100 

48 > 
iy hae 124 Cra ee 241 104 | 49 534 
ut eae 12} £1) ee 27% || 107 | 493 573 
lite hea 143 rie aes 291 110 | 50. 61. 
i — 163 49 — 314 114 504 603 
e/= ) BY] l= | eye al) el 
93 59 — + 119 51 4 
oe eee 191 SG) oe 321 146 | 36 703 
re a 60 | 402 | 354 || 154 | 57 843 
= i 66 | 414 36 161 5 3 
27 tl ees 221" 72 | 42° 381 : Me ey 
ae 2 Nes! 62 3 
By 235 83 444 46 183 643 oat 
-= 233 92 464 46 | : ai 




















* Clinical. See also table of recumbent lengths and weights 
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TABLE 385 Maynard 


Bioop DETERMINATIONS 











































































































WHITE BLOOD CELLS 
Age Date Red Hemo- Poly- Lym- 
cells globin ¢ Total Ayershe =) Mono- | Eosino- 
nuclears| cytes | Cytes | philes 
per per per per per 
months | mo.-day millions /gm./100 cc.) c. mm. cent cent cent cent 
104 9-18 5.01 12 7100 36 50 11 3 
*107 12-4 4.74 15 — — foes ae = 
110 3-18 4.53 13 8300 43 38 16 3 
RED BLOOD CELL MEASUREMENTS 
Hematocrit 
Volume Weight Diameter | Thickness 
per cent Ci Mug. u Mu 
107 12-4 42 88 96 fe 2.2 
MINERALS (mg. per 100 ml.) NITROGEN (mg. per 100 ml.) 
SERUM 
Plasma Red Cells 
Calcium Phosphorus 
104 9-16 9.62 3.81 mite vee 
107 12-4 — Sa 1245 5200 
PLASMA LIPID (mg. per 100 ml.) 
Total Phos- Neutral penne rae: 
lipid pholipid fat Total | Free Esters 
107 | 12-4 333 98 SS are A? 166 
ERYTHROCYTE LIPID (mg. per 100 gm.) 
107 | 12-4 375 235 234 100 Wa77 40 
107 12-4 Resistance Beginning, 
Hypotonie so- Hemolysis¢ , Pe? cent of NaCl 0.42 
dium chloride ‘ ~”) Complete, 
per cent of NaCl 0.26 
Beginning, : q 10 
: i P srams of saponin 
Saponin Hemolysis Geared ¥ 
micrograms of saponin 40 











* Venous blood. y 
+ Haden-Hausser hemoglobinometer. 
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TABLE 386 Maynard 
RECUMBENT LENGTH AND WEIGHT 
RECUMBENT RECUMBENT 
Age ae Weight Age pets Weight 

Total Stem Total Stem 

mo.-days cm, cm. kg. mo.-days em. cm. kg. 
104291 || 1293°8 = 5 24.29 110-14] 127.69" 69.5 26 .00 
105-6 = = 23.45 111-4 2/2 = 26.40 
105-11 = = 23.48 111-29} 128.1 | 69.8 = 
108-13 7 — 23.49 113-10 69.2 27.08 
105-17 | 124.5 | 67.5 23 .26 114-127) 128, 616os & 27277 
105-25; — = 23 .34 116-13 | 128:7' |, 702 27.74 
106-0 = == Pepe 117-13 | 130.0 | 70.1 28.10 
106-3") 125-4.) 68-3 —_ 1184174% 13053) 67026 28 .06 
107-4") 125.74) 68.6 24.72 

















Actual values are averages of independent measurements by two workers. In calculating the smooth 
values given with the balance data the actual values given above were smoothed by three-point averag- 
ing and the resulting figures entered for their respective balance periods. Values for balance periods 
intervening between measurements were obtained by interpolation. 



























































TABLE 387 Maynard 
Basau METABOLISM MBASUREMENTS 
Sur- Body Blood Basal 
Age Date face ele ra temper- pres- metab- 
area* ' : ature sure olism 
months mo.-day sq.m. per min. per min. °F S/Dt Cal /24 hr. 
105 10-14 0.908 19 74 98 .6 --- 1123 
106 10-21 0.904 rl 74 98.6 — 1114 
106 11-6 0.908 20 (W- 98 .6 82/60 1066 
110 3-18 0.965 17 ib 98 .0 88/70 1191 
Hey 5-3 0.974 17 64 98.5 88/64 1097 
* DuBois formula. . 
t Systolic /Diastolic. 
TABLE 388 Maynard 
105 months 
Tron in InTAKE, URINE AND FECES 
Values are averages per day 
Date Intake Urine | Feces Date |Intake| Urine] Feces Date | Intake! Urine Feces 
mo.-day | mg. mg. meg. mo.-day |} mg. meg. meg. mo.-day | mg. mg. mg. 
10-5 8.19 | 0.00 6.80 10-15 8.19 | 0.35 5.85 10-25 8.19 | 0.06 
10-10 | 8.19 | 0.02 | 5.70 10-20 | 8.19 | 0.07 | 7.48 10-30 8.19 hae | “iP 





The age given is the initial age at start of study. Dates given are first days of five-day balance periods 


TABLE 389 Maynard 
105 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 








































INTAKE AVERAGE DAILY FECES 
tal HEAT OF 
Date | bent |Weight* AVERAGE DAILY COMBUSTION AVERAGE DAILY ee 
length* a ; ae 
Dry | Total In- r Wet | Dry ation | ination 
wt.t | watert Fat | take | Urine | Feces wt. | wt | Fat | ratet | time§ 
mo.-day kg. gm. gm. gm. Cal. | Cal. | Cal. gm. gm. | gm. hours 
10-5 23.74 | 360 | 1349 | 69.5 | 1883 | 68 OL” } 12056 | 18.0.) 1:49) 2:8 6 
10-10 23.47 | 367 | 1389 | 69.5 | 1908 | — 54 B00 IO ie 1 a6 53 
10-15 23.41 374 1349 | 69.5 | 1935 73 53 77.6) 12.0 1.4 1.2 48 
10-20 23.36 361 1264 | 69.5 | 1885 76 59 54.8 | 13.0 1.6 1.2 48 
10-25 23.28 359 1315 | 69.5 | 1879 72 58 69.6 | 10.0 Tp | 1.2 30 
10-30 23.76 360 1249 | 69.5 | 1882 = 50 61.4 | 11.0 1.2 132 48 




















The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
Italic figures were omitted from calculations of the average values given in Volume I. 

* See Table 386 for actual values and method of smoothing. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

} Average number of defecations per day. 

§ Elapsed time between ingestion and defecation of marker used to separate feces of five-day periods 


TABLE 390 Maynard 
105 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 











NITROGEN PHOSPHORUS CHLORINE SULFUR 








Intake | Urine | Feces |Intake| Urine |} Feces |Intake| Urine | Feces | Intake) Urine | Feces 








gm. gm. gm. mg. mg. mg. mg. mg. mg. meg. mg. | mg. 


10.32 8.69 | 1.16 | 1076 550 431 | 3412 | 2984 16 692 543 92 
10.32 9.47 | 0.78 | 1076 619 349 | 3412 | 3157 11 692 630 57 
10.32 9.20 | 0.82 | 1076 461 394 | 3412 | 3320 3 692 673 55 








10.32 9.57 | 0.67 | 1076 644 453 | 3412 | 3257 3 692 652 52 
10.32 9.18 | 0.81 | 1076 660 409 | 3412 | 3162 5 692 641 57 
10.32 9.49 | 0.82 | 1076 635 356 | 3412 | 3227 8 692 649 50 


























TABLE 391 Maynard 
105 months 


PosiT1vE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 





















































CALCIUM MAGNESIUM SODIUM POTASSIUM 

Date 

Intake! Urine | Feces | Intake| Urine | Feces | Intake] Urine | Feces |Intake| Urine | Feces 

mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 

10-5 767 117 539 266 67 170 | 2176 | 1935 37 2440 | 1773 383 
10-10 767 146 448 266 55 138 | 2176 | 1943 00 2440 | 1955 328 
10-15 767 134 536 266 81 171 | 2176 | 2140 22 2440 | 2131 348 
10-20 767 125 512 266 61 93 | 2176 | 2043 15 2440 | 1944 250 
10-25 767 124 535 266 61 123 | 2176 | 2120 26 2440 | 1910 283 
10-30 767 100 481 266 62 148 | 2176 | 2033 23 2440 | 2009 321 
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Maynard 
TABLE 392 105 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 











HEMICELLULOSE 
LIGNIN CELLULOSE 





Date INTAKE 
Feces 





Intake | Feces | Intake | Feces | ota) | Stable 











33 1.27: 2.32 2.26 2.47 .89 1.16 




















10-5 1 1 

10-10 ijosu 08h e229 1.42 2.47 1.89 0.52 
10-15 1683.91 0:06 9) 82:32) 10:65 2.47 1.89 0.81 
10-20 1.33 1,46" | 2.32) .'0.60° "2.47 1.89 0.94 
10-25 1.33 the (yy iy Poet met 7 01 2.47 1.89 0.67 
10-30 1.33 LUIS Sf s2iS 2 Ved See 2547 1.89 0.69 
TABLE 393 Maynard 


ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 










































































Age* . 

Biacro- | Intertro-| Inter- 

mial chanteric | cristal Tibia Head Chest Head 
106 23.4 22.0 21.5 26.9 19.6 19.0 13.8 
107 25.5 21.7 20.9 27.4 19.7 19.1 13.7 
108 24.0 22.0 21.0 27.5 19.5 19.0 13.6 
110 25.1 22.5 21.3 27.5 19.6 19.3 13.7 
111 25.0 23.3 21.6 28.2 20.0 18.8 13.7 
112 25.0 22.7 21.2 27.7 19.7 19.3 13.7 
113 25.8 22.7 21.5 28.7 19.9 19.3 14.0 
114 25.3 22.8 21.6 28.4 19.1 19.7 13.7 
116 25.9 22.4 21.8 29.0 19.6 20.0 13.8 
117 26.2 23.4 22.0 28.8 19.7 20.0 13.8 
118 26.2 23.1 22.0 28.8 19.4 19.7 13.8 

DEPTH CIRCUMFERENCES 
Age* 

Chest Head Chest Thigh | Abdomen Upper arm 
106 14.3 54.0 54 Bil eee = 
107 14.0 54.3 56 34 57 + i 
108 14.0 54.0 58 35 56 17.0 
110 14.2 54.2 56 35 55 17.0 
111 13.6 54.6 56 38 58 17.5 
112 13.5 54.2 58 37 5 
113 13.7 54.0 58 35 Se ten 
114 14.0 54.6 60 36 61 17.4 
116 13.7 54.0 57 36 57 17.5 
117 14.0 54.0 60 37 60 18.0 
118 14.5 54.5 60 38 57 17.5 
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TABLE 394 Maynard 
MEASUREMENTS OF THE BONES OF THE WRIST 
AGE, months 54 65 104 110 
CARPALS 
AREA, sq. mm. 
Hamate 37 52 95 103 
Capitate 66 92 172 184 
Lesser Multangular 31 38 
Greater Multangular 36 47 
Navicular 22 35 
Lunate 46 56 
Triangular 4 50 59 
GREATEST DIAMETER, mm. 
Hamate 8 10 14 14 
Capitate 11 13 19 20 
Lesser Multangular 7 8 
Greater Multangular 8 9 
Navicular 7 8 
Lunate 10 10 
Triangular 2 10 11 
Epiphyses 
Ist Metacarpal 4 4 8 9 
2nd Metacarpal 6 7 8 8 
3rd Metacarpal 6 7 9 9 
4th Metacarpal 4 6 7 7 
ULNA 
DIAMETER, mm. 
Distal epiphysis 1 1 9 10 
Distal metaphysis 10 12 12 12 
RADIUS 
DIAMETER, mm. 
Distal epiphysis 12 15 22 23 
WRIST AREA,* sq. mm. 806 950 1244 1296 











* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936). 


TABLE 395 Maynard 


SKELETAL MATURATION 
Values in months 











Chrono- HAND FOOT ELBOW KNEE HIP SHOULDER) AVERAGE 


logical 
age B.B.G.*| Floryt | Kellyt | Todd§ | Todd§ | Todd§ | Todd§ | Todd§ | Todd§ Todd§ 














54 33 20 <72 41 a 39 — — — 40 
65 39 24 <72 48 se 50 = —_ — 49 
104 90 73 100 88 93 90 93 101 99 94 
110 98 79 103 91 100 93 97 103 100 97 








* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 


ies i hild Welfare, vol. 4, no. 1, 1928. 
ag ons > Gar ia devalonment in the hand as an index of skeletal development. Monographs 


the Society for R h in Child Development, vol. 1, no. 3, 1936. by : 

7 t Kelly, ‘ y eeatonis aoe and its relation to are: University of Iowa Studies in Child Welfare, 
. 12, no. 5, 1937. No standards less than 72 months. : : 
i § Tictavadand by T. Pineate Todd, C. C. Francis, and Idell Pyle, Western Reserve University, 

Cleveland. 





MAYNARD 
Fiaure 706. Actual size reproduction of roentgenogram of jaws. 
Chronological age 54 months. 





MAYNARD 
\ctual size reproduction of 
Chronological age 65 months. 


FIGURE 707 roentgenogram of jaws 


MAYNARD {237 





MAYNARD 
Figure 708. Actual size reproduction of roentgenogram of jaws. 
Chronological age 107 months. 
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MAYNARD 
Figure 709. Dental examination, age 112 months. 
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. MAYNARD 
Figure 710. Actual size reproduction of roentgenogram of left 
Chronological age 54 months. 


hand, 
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Figure 711. Actual size reproduction of roentgenogram of left hand. 
Chronological age 65 months. 


AYNARD 


FIGURE 712. Actual si 


reproduction of roentgenogram of left hand 
Chronological age 104 months. 
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MAYNARD 


Fraure 713. Actual size reproduction of roentgenogram of left hand. 
Chronological age 110 months. 


CHARLDINE 


Charldine weighed 9 pounds at birth and was breast-fed for 
3 months. During her first four years she had whooping cough, 
measles and mumps without any apparent residual effects. At 
the time the first study was started she was 65 months old. One 
of her two older sisters (Josephine) also participated in the study. 
Physical examination was entirely negative. Charldine had been 
tested when she was 48 months old. On the Stanford-Binet test 
her M.A. was 46 months, I.Q. 96. The examiner stated: 


Charldine is an attractive, alert child with dark hair, snappy 
dark eyes, and roguish smile. She was extremely friendly and 
sociable and was anxious to “play”? the examiner’s ‘‘games,”’ 
which the latter had previously played with another child in the 
boarding home. Throughout the examination she was well- 
poised, co-operative and good natured. She was quite spontaneous 
in her reactions and conversation, but was reasonably persistent 
in her attention to the test material. She made frequent bids 
for the help and approval of the examiner. 


TABLE 396 Charldine 
65 months 


Foop INTAKE 
Values in grams per day 















































DATE DATE 

Food 3-24 | 5-18] 6-7 Food 3-24 | 5-18 | 6-7 

to to to to to to 

5-18 | 6-7 | 6-27 5-18 | 6-7 | 6-27 

Apple 100 | 100 | 100 || Egg, whole 50 50 50 
Banana 100 | 100 | 100 || Lettuce 20 20 20 
Beef, lean 60 60 60 |} Milk, fluid 400 |1000 | 400 
Bread, white 60 60 60 || Whole orange 100 | 100 | 100 
Bread, whole wheat! 30 30 30 || Potato 70 70 70 
Butter 30 30 30 || Salt 2 2 2 
Cabbage 25 25 25 || Shredded wheat 30 30 30 
Carrot 25 25 25 || Sugar (average) 74 73 78 
Celery 20 20 20 || Canned tomato 60 60 60 
Cheese, American 15 15 15 || Water (average) 511 | 596 | 652 








1242 



































TABLE 397 Charldine TABLE 398 Charldine 
MEASUREMENTS OF THE BoNES RECUMBENT LENGTH AND 
OF THE WRIST WEIGHT 
AGE, months 56 66 Recumbent . 
Age length Weight 
CARPALS a pe 
ae sq. mm. mo.-days em. kg. 
amate 62 78 
Capitate 94 124 eons 1 ae 17.47 
Lesser Multangular 10 25 vi 06.7 17.55 
Greater Multangular 23 38 64-24 ra 17.70 
Navicular 8 28 64-27 - 17.86 
Lunate 22 41 Sea nat 17.72 
Triangular 29 43 65-1 1 at i. i a 
GREATEST DIAMETER, mm. 
ee, er Wee 65-16 107.3 18.00 
Capitate 14 16 65-26 “5 8.12 
Lesser Multangular 4 6 66-2 = 18.14 
Greater Multangular 6 8 66-6 _ 18.42 
Navicular 3 r6 66-1 I gra a 7 7 
Lunate 6 8 66-16 a . 
Triangular 6 9 a a 18.32 
Epiphyses 
Ist Metacarpal 6 8 ee 107 7 18.97 
2nd Metacarpal 7 9 66-26 ‘ 19.06 
3rd Metacarpal 6 9 67-2 a 19 i 24 
4th Metacarpal 6 8 67-6 = 19 Hi 14 
67-11 = 19.23 
ULNA 
DIAMETER, mm. 67-16 ;< 19.10 
Distal epiphysis 0 0 
Distal metaphysis 14 12 Ree 109 a fg 
RADIUS 67-29 os 19.09 
D ; 
eee ome F 4 9 Actual values are averages of independent 
S50A2 EPIpH ysis 1 1 measurements by two workers. In calculating the 
smooth values given with the balance data the 
WRIST AREA,* sq. mm. 792 929 actual values given above were smoothed by 
three-point averaging and the resulting figures 
entered for their respective balance periods. 
* Measured with the planimeter using Flory's Values for balance periods intervening between 
landmarks (Monographs of the Society for Re- measurements were obtained by interpolation, 


search in Child Development, Vol. I, No. 3, 1936.) 




















TABLE 399 Charldine 
Bioop DETERMINATIONS 
WHITE BLOOD CELLS 
Red Hemo- 
Age Date : Poly- | Lym- ; 
cells | globin* | ota] morpho-|_ pho- vay ha ek 
nuclears| cytes | CY%eS | Phules 
per per per per per 
months | mo.-day | millions |gm./100 ce.| ¢. mm. cent cent cent cent 
68 6-28 4.08 es 7200 OD 39 6 0 














MINERALS (mg. per 100 ml.) 





66 4-21 








* Newcomer method. 


Serum calcium | Serum phosphorus 





Me 4 


| 4.9 
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Charldine 
TABLE 400 65 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 





























INTAKE AVERAGE FECES 
DAILY HEAT OF 
Recum- P AVERAGE DAILY | COMBUSTION AVERAGE DAILY 
Date bent Weight* aeration 
length* Dr T Wet Dry ratet 
y otal Fat 
wt.t watert Intake Feces wt. wt.F 3 
mo.-day cm, kg. gm. gm. Cal. Cal. gm. gm. gm. 
3-24§ 107 1%. De 387 1339 1820 209.5 21.5 _— 2.5 
3-29§ 107 17 .63 376 1260 1789 164.1 19.4 — 2.7 
4-3 § 107 17.79 376 | 1294 1785 100 150.7 19.4 2.3 2.4 
4-8 107 17.85 368 1390 1806 102 149.8 19.2 2.6 2.6 
4-13 107 17.90 384 1484 1781 94 148.8 ies 2.2 2.6 
4-18 107 17.97 370 1388 1786 90 151.6 19.0 2.6 2.6 
4-23 107 18.03 411 1276 1932 103 154.6 22.2 2.3 3.0 
4-28 107 18.10 374 1409 1843 98 155.6 20.6 2.4 3.0 
5-3 107 18.20 391 1506 1839 96 158.2 20.0 2.2 3.0 
5-8 108 18.23 371 1418 1828 92 136.8 18.6 2.3 2.4 
5-13 108 18.27 379 1581 1857 83 134.2 19.4 2.3 2.4 
5-18 108 18.30 438 1724 2163 103 163.8 22.6 > A fi 2.8 
5-23 108 18.80 460 2069 2268 96 145.4 22.4 2.0 2.6 
5-28 108 19.20 448 2086 2269 i 5 | 173.6 22.2 2.8 2.6 
6-2 108 19.20 452 2193 2233 112 164.0 22.6 2.5 2.4 
6-7 109 19.20 366 1509 1808 94 139.0 19.0 2.6 2.6 
6-12 109 19.20 363 1475 1836 77 Go 16.8 2.4 1.6 
6-17 109 19.20 373 1655 187 88 110.8 17.4 2.2 2.0 
6-22 110 19.20 371 1603 1835 80 98.8 15.4 1.9 1.6 








The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 

* See Table 398 for actual values and method of smoothing. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

t Average number of defecations per day. 

§ The interval from 3-24 to 4-8 actually consisted of two three-day periods, a four-day, and a five-day period. 
To achieve consistency among the balance periods the daily averages for the 15-day interval have been re-averaged 
on the basis of three five-day periods. 


TABLE 401 Charldine 
66 months 


ORAL EXAMINATION 








General mouth condition is fair. The mandibular gum tissue is hyperemic, the 
maxillary, anemic. No hypoplastic or malacotic teeth. There is a slight upper 
anterior spacing, medium lower anterior. Bite is a medium overlap with an 
upper protrusion. There are black stains on the teeth. The occlusion is normal, 
Attrition is slight on upper anteriors and canines, lower anteriors and posteriors. 
Attrition is medium on lower canines. Except for a few developmental pits, no 
active caries is present. General oral condition is good. 

(Upon re-examination one and one-half months later the lower right central 
deciduous incisor had been exfoliated and the permanent incisor one-half 
erupted. General oral condition was good.) 
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TABLE 402 Charldine 


65 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, Feces 
Values are averages per day 






































NITROGEN PHOSPHORUS CHLORINE SULFUR 

Date 
Intake | Urine | Feces | Intake] Urine | Feces Intake} Urine | Feces | Intake} Urine | Feces 
mo.-day gm gm gm mg. mg. | mg. mg. mg. mg. | mg. mg. mg. 
3-24§ 8.43 B26) Lest 1348 501 428 | 3273 | 2810 168 724 413 119 
3-29 § 8.43 6.26 | 1.28 | 1348 534 445 | 3273 | 2983 131 724 421 104 
4-3§ 8.43 6.35 | 1.20 | 1348 545 457 | 3273 | 3018 120 724 422 101 
4-8 8.43 7.00 | 1.25) 1348 534 462 | 3515 | 3208 104 724 443 104 
4-13 8.43 7.38 | 1.37 | 1348 592 469 | 3515 | 3350 102 724 480 84 
4-18 8.43 7.23 | 1.04 ] 1348 549 453 | 3515 | 3251 125 724 459 96 
4-23 8.43 6.7 1.15 | 1348 511 494 | 3515 | 3373 139 724 427 110 
4-28 8.43 6.65 | 1.08 | 1348 538 513 | 3515 | 2692 136 724 457 100 
5-3 8.43 6.51 | 0.97 | 1348 513 464 | 3515 | 2844 108 724 415 92 
5-8 8.43 6.25 |) 1.01 1348 406 421 | 3515 | 2826 92 724 402 89 
5-13 8.43 6.51 1.19 | 1348 539 476 | 3515 | 2868 95 724 431 96 
5-18 ue eS 8.67 | 1.27 | 2089 729 648 | 4181 | 3482 108 907 545 ELL 
5-23 Jis22 8.44 | 1.19 | 2089 633 705 | 4181 | 3476 104 907 548 112 
5-28 11,22 9.03 | 1.19 | 2089 808 823 | 4181 | 3866 132 907 583 110 
6-2 11.22 9.82 | 1.26 | 2089 858 758 | 4181 | 4020 101 907 612 112 
6-7 8.43 Fez" | 1,189) §1348 687 525 | 3515 | 3144 95 724 469 101 
6-12 8.43 6.65 | 1.09 | 1348 643 491 | 3515 | 2838 93 724 442 94 
6-17 8.43 6.20 | 1.04 | 1348 522 503 | 3515 | 2586 75 724 406 93 
6-22 8.43 6.68 01.11 1348 551 410 | 3515 | 3008 57 724 449 78 


























§ See footnotes to Table 400. 


TABLE 403 Charldine 


SKELETAL MATURATION 
Values in months 























Chrono- HAND ELBOW AVERAGE 
logical 
age B.B.G.* Flory t Toddt Toddt Toddt 
56 63 48 47 45 46 
66 77 62 59 57 58 











* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 
ies in Child Welfare, vol. 4, no. 1, 1928. 
oe 7 he C. 1D) (iacis dseiseiiess in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. ’ ; 
t Determined by T. Wingate Todd, and C. C. Francis, Western Reserve University, Cleveland. 
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TABLE 404 Charldine 
65 months 
PosrtrveE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 
CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date i's ’ 
Intake) Urine | Feces |Intake| Urine | Feces | Intake] Urine | Feces |Intake| Urine | Feces 
mo.-day mg. | mg. | mg. | mg. | mg meg. mg. | mg. | mg. | mg. | mg. | mg. 
3-24§ 991 106 | 1170 310 78 161 | 2155 | 1048 251 | 2324 | 2648 614 
3-29§ 991 127 946 310 80 151 | 2155 | 1195 190 | 2324 | 2587 509 
4-3§ 991 124 900 310 80 151 | 2155 | 1233 176 | 2324 | 2403 498 
4-8 991 111 628 310 79 162 | 2312 | 1424 152 | 23824 | 2277 461 
4-13 991 121 611 310 69 146 | 2312 | 1376 155 | 2324 | 2638 484 
4-18 991 102 606 310 91 142 | 2312 1260 190 | 2324 | 2252 550 
4-23 991 118 669 310 90 159 | 2312 1559 199 | 2324 | 2132 640 
4-28 991 78 633 310 74 160 | 2312 1492 185 | 2324 | 2052 574 
5-3 991 93 593 310 76 158 | 2312 1442 167 | 2324 | 1907 573 
5-8 991 91 573 310 85 135 | 2312 | 1465 144 | 2324 | 1929 510 
5-13 991 88 661 310 90 160 | 2312 1349 132 | 2324 | 1656 498 
5-18 1889 140 | 1178 399 93 185 | 2665 | 2101 157 | 3488 | 2924 540 
5-23 1889 138 | 1211 399 99 182 | 2665 1975 132 | 3488 | 2557 572 
5-28 1889 160 | 1162 399 100 178 | 2665 | 1841 171 | 3488 | 2420 596 
6-2 1889 168 | 1219 399 106 167 | 2665 | 2091 136 | 3488 | 2320 570 
6-7 991 101 636 310 92 141 | 2312 1632 150 | 2324 | 2118 452 
6-12 991 103 610 310 90 145 | 2312 | 1496 126 | 2324 | 1660 453 
6-17 991 87 611 310 82 141 | 2312 1286 105 | 2324 1956 453 
6-22 991 119 535 310 85 129 | 2312 | 1561 72 | 2324 | 2001 420 
§ See footnotes to Table 400. 
TABLE 405 Charldine 
HEIGHT AND WeIGHT RECORD* 
Age Height Weight Age Height | Weight 
months inches pounds months inches pounds 
45 362 294 60 — 38 
51 — 324 62 —_ 38 
56 354 40 63 42 3 
* Clinical. See also table of reeumbent lengths and weights. 
Os a* oe 
eo%: ce: e @: 


CHARLDINE 


Fiaure 714, Postural footprints, age 68 months, 


TABLE 406 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 


Charldine 


65 months 








Total 














Date nitrogen Urea 
3-30 Guce 6.25 
3-31 6.21 5.97 
4-1 5.62 Peed 
4-2 7.23 6.39 
4-3 6.61 5.00 
4-4 6.51 5.99 
4-5 5.99 5.66 
4-6 6.08 5.45 
4-7 6.18 5.69 
4-8 LS 5.92 
4-9 6.74 5.59 
4-10 6.77 5.86 
4-11 7.03 Deo 
4-12 7.64 6.01 
4-13 7.86 6.40 
4-14 6.92 4.88 
4-15 6.80 per0 
4-16 8.03 Ty aPar 
4-17 7.29 5.83 
4-18 6.65 5.22 
4-19 7.09 5.38 
4-20 7.80 6.31 
4-21 7.42 4.96 
4-22 cea 6.23 
4-23 7.34 5.36 
4-24 6.25 ed 
4-25 6.32 5.20 
4-26 6.61 aa | 
4-27 7.01 6.13 
4-28 6.84 ayeaf 
4-29 6.85 5.36 
4-30 7.58 6.51 
5-1 5.53 4.90 
5-2 6.48 5.18 
5-3 6.54 ie das 
5-4 6.71 5.80 
5-5 6.26 5.33 
5-6 6.27 5.46 
5-7 6.75 5.80 
5-8 6.48 5.79 
5-9 He 7: 4.42 
5-10 6.01 5.22 
5-11 6.65 5.82 
5-12 6.92 6.00 
5-13 6.83 5.90 
5-14 6.60 5.70 
5-15 6.92 6.08 
5-16 6.04 5.20 
SEAS 6.14 5.33 
5-18 7.66 6.34 
5-19 — = 

5-20 8.44 7.18 
5-21 9.04 6.62 
5-22 9.48 7.89 
5-23 eno 6.88 
5-24 8.27 7.48 
5-25 8.48 7.29 
5-26 8.93 7.46 
5-27 8.74 6.97 
5-28 S17 eA 
5-29 8.97 7.79 














Ammonia 


COCCCCOCCCOCOCSCSCSCSCOSCSCSCSOCSOSCSCSCSCSCOSCSCSCSCSCSCSOSCSCSCOSOSSCSCSoCCSOSoSoSoooecsecesseeeeeo 


.128 
.179 
. 202 
179 


. 168 
whey 
. 202 
.198 
191 
.148 
.187 
.190 
.184 
.229 
.194 
.195 
.170 
.201 
.138 
.198 
.190 
.182 
.228 
.216 
.197 
. 200 
.200 
. 200 
.196 
.197 
.223 
. 292 
. 200 
228 


.194 


.232 


.183 


.238 
.290 
.188 


232 


. 164 
. 184 
.242 


.190 


.231 
.210 


. 209 
.212 
.233 
.196 
.303 
. 263 
. 269 
.231 
. 202 
.222 
.146 
.224 
. 200 
Meee | 














Creatinine 
+Creatine 


cCOoCCOCOCCCOCCOCOSCCCSCSOSCSCSCSOSCSOSCSOSCSOSCSCOOSCSCSCOSCSOSOSCSOSCSCSSCSSCSoSoSoSesssscesecssss ooo 


. 256 
. 224 
.256 
.248 
.272 
.270 
.273 
357 
. 249 
.275 
.233 
.287 
. 263 
.278 
.239 
.242 
.215 
.273 
.274 
.201 
.273 
exes 
. 240 
304 
. 280 
. 289 
.224 
.275 
304 
.379 
. 282 
.215 
. 226 
.224 
. 180 
355 
.402 
. 266 
547 
364 
. 266 
364 
517 
.392 
463 
.554 
.428 
454 
.463 
437 
.386 
.449 
.434 
.465 
425 
.379 
.486 
.499 
.581 
.422 
.556 











Creatinine 


cCOocCoCoCCOCCCCOCCSCOSCOCOSCSCSCSOSCSCSCSCSOCOSCOSCSCSCCSCSCCOCSOSCOCSCSCSococoecoecosoocococ“ec“ecocco& 


.172 
. 164 
.170 
.207 
. 202 
.168 
.153 
.147 
.143 
. 152 
.154 
. 202 
-151 
.174 
.190 
.145 
.142 
.183 
ab 4 
.155 
aw 
. 162 
. 202 
.174 
.175 
. 164 
.146 
.145 
.224 
.206 
. 186 
.166 
.133 
131 
.138 
. 180 
.178 
.140 
.180 
.174 
.124 
.154 
. 184 
.149 
.193 
. 246 
. 182 
. 182 
.192 
. 160 
179 
.196 
.216 
.237 
.158 
.153 
. 192 
.201 
.175 
.199 
.209 








Urie 
acid 


PLO 
. 100 
05s 
.060 
.107 
.108 
GR. 
ad: 
076 
114 
.109 
.142 
e122 
. 103 
045 
- 1380 
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FiaurE 715. CHARLDINE 
Age 65 months 








CHARLDINE 
Figure 716. Actual size reproduction of roentgenogram of jaws. 
Chronological age 56 months. 





CHARLDINE 


Figure 717, Actual size reproduction of roentgenogram of jaws. 
Chronological age 66 months. 
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CHARLDINE 
FIGURE 718. Actual size re 


yroducti rroe nog: ‘lef 
Chroned ay ee of roe ntgenogram of left hand. 
ological age 56 months. 





FIGURE 


CHARLDINE 


CHARLDINE 


719. Actual size reproduction of roentgenogram of left hand. 
Chronological age 66 months. 





JOSEPHINE 


Josephine was 106 months old when she entered the study 
group. Her medical history was negative except for minor ill- 
nesses. Physical examination prior to the study showed nothing 
abnormal. One of her two younger sisters (Charldine) was also 
in the study group. Josephine had been tested when she was 86 
months old. On the Stanford-Binet test her M.A. was 84 months, 
I.Q. 98. The examiner commented: 


Josephine is a round cheeked little girl with blue eyes and light 
brown hair cut in a Dutch bob. She is attractive, alert, spon- 
taneous and friendly. There was no timidity or repression but 
neither was she boisterous or aggressive. During the course of the 
examination she became increasingly restless as the tests increased 
in difficulty until examiner relieved the situation by engaging her 
in conversation for awhile and allowing her to perform her stunt. 
After this she settled down readily to a completion of the test. 
She was rather easily distracted by outside noises and by people 
passing the window. She was very friendly, was anxious to play 
with the large Indian doll in the room, and offered to get a pair of 
shoes, which she had and were too large for her own doll, for this 
doll which is barefoot. 


TABLE 407 Josephine 


BiLoop DETERMINATIONS 








WHITE BLOOD CELLS 





Age Date Red Hemo- Poly- Lym- 
cells globin Total | morpho-| pho- 
nuclears | cytes 


Mono- | Eosino- 
cytes | philes 























per per per per per 
months | mo.-day millions |gm./100 ec.| ¢. mm. cent cent cent cent 
108 6-28 4.06 14 6900 53 40 5 2 








MINERALS (mg. per 100 ml.) 





‘ . ba 
Serum calcium | Plasma phosphorus 


107 | 5-19 9.5 | 5.7 a 














* Newcomer method, 


TABLE 408 


Josephine 


RECUMBENT LENGTH AND 


TABLE 409 


Josephine 


MEASUREMENTS OF THE BONES 















































WEIGHT OF THE WRIST 
Recumben ros 
Age aes t Weight AGE, months 96 107 
= CARPALS 
mo.-days em. kg. AREA, sq. mm. 
106-3 128.3 25.49 rent 102 | 119 
106-7 = 25.12 Capitate 179 200 
106-12 ma? 25.71 Lesser Multangular 44 54 
106-17 Sa 25.35 Greater Multangular 60 7: 
106-22 Be. 25.49 Navicular 55 70 
106-26 129.0 — pestis 54 70 
106-27 — 25 .25 bas lege 67 | 82 
107-3 a 25 .54 GREATEST DIAMETER, mm. 
107-7 — 25.50 gape 15 | 16 
107-12 — 25.82 Capitate 20 20 
107-17 nem, 25.56 Lesser Multangular 8 9 
107-22 ae 25.75 Greater Multangular 10 11 
107-29 129.6 ae Navicular 10 11 
108-0 — 25.66 Lunate 10 12 
Triangular aa: 13 
Actual values are averages of independent Epiphyses 
measurements by two workers. In calculating the Ist Metacarpal 8 9 
smooth values given with the balance data the 2nd Metacarpal 10 11 
actual values given above were smoothed by 3rd M =) c 
three-point averaging and the resulting figures 3 ee : 10 
entered for their respective balance periods. 4th Metacarpal 7 9 
: ULNA 
TABLE 410 Josephine DIAMETER, mm. 
Distal epiphysis 4 8 
HEIGHT AND WericuT RECORD Distal metaphysis 12 14 
; 7 RADIUS 
Age Height Weigh DIAMETER, mm. 
Distal epiphysis 22 23 
months inches pounds 
85 453 431 WRIST AREA,* sq. mm. 1054 1187 
96 — 50 
3 rA3 * Measured with the planimeter using Flory’s 
0 =e 544 landmarks (Monographs of the Society for Re- 
574 search in Child Development, Vol. I, No. 3, 1936). 
109 51 581 
iS 513 62+ 
TABLE 411 Josephine 


ORAL EXAMINATION 


106 months 








Condition of mouth fair, gums healthy. All upper permanent incisors and 
lower first permanent molars are malacotic. Bite is a medium overlap with an 
upper protrusion. Relation of first permanent molars normal on each side, but 
upper central incisors are rotated outward mesially. Attrition is marked on all 
deciduous canines and medium on deciduous posteriors. There are pits in all 
permanent first molars and a number of open cavities in the deciduous teeth, also 
some closed (filled) cavities. Teeth have black stains. General oral condition is 


fair. 


(Except for improvement in general oral condition no changes were noted 


upon re-examination one and one-half months later. General oral condition was 


improved.) 
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Josephine 
TABLE 412 106 months 


Foop INTAKE 
Values in grams per day 









































DATE DATE 
Food 5-3 6-2 Food 5-3 6-2 
to to to to 
6-2 | 6-27 6-2 | 6-27 
Apple 100 100 | Egg, whole 50 50 
Banaue 100 100 || Lettuce 20 20 
Beef, lean 60 60 || Milk, fluid 400 | 1000 
Bread, white 60 60 || Whole orange 100 100 
Bread, whole wheat 30 30 || Potato 70 70 
Butter 30 30 ||} Salt 2, 2 
Cabbage 25 25 || Shredded wheat 30 30 
Carrot. 25 25 || Canned tomato 60 60 
Celery 20 20 || Sugar (average) 111 63 
Cheese, American 15 15 || Water (average) ne lay |) abiireut 
TABLE 413 Josephine 
106 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 


























INTAKE AVERAGE FECES 
DAILY HEAT OF 
Recum- ee 
a AVERAGE DAILY | COMBUSTION AVERAGE DAILY 
Date bent Weight* : 
Teneth® - : Laxation 
B Dry Total Wet Dry ratet 
wt.* watert Intake Feces wt. wt.t Fat 
mo.-day cm. kg. gm. gm. Cal. Cal. gm. gm. gm. 
5-3 128 25527 402 1886 1883 92 98.2 19.0 2.4 ie 
5-8 128 25.30 416 1636 2007 85 103.2 17.4 2.0 1.4 
5-13 129 25.35 437 2103 2090 80 102.8 16.2 7 | 1.4 
5-18 129 25.40 410 2049 1944 86 16.6 2.2. Lee 
5-23 129 25.43 405 2317 1939 93 110.8 18.4 19 1.6 
5-28 129 25.47 401 2543 1972 74 107.2 15.2 2.0 1.4 
6-2 129 25.50 369 2362 1793 90 122.2 19.2 2.0 2.4 
6-7 129 25.53 416 2370 2115 98 108.4 20.2 pee) 2:2 
6-12§ 129 25.55 444 2849 2269 104 123.8 21.0 2:2 L6G 
6-17 § 129 25.60 428 2477 2200 101 107.1 19.9 Biol 1.4 
6-22 130 25.63 430 2422 2178 81 106.0 16.8 1.8 14 








The age given is the initial age at start of study. Dates given are first days of five- i 

* See Table 408 for actual values and masthead of whi eM ae ST ek ee 
oe Based on aleohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

BS Average number of defecations per day. 

§ The interval from 6-12 to 6-22 actually consisted of one seven 


sistency among the balance periods the daily averages for the 10-da 
two five-day periods, 


-day and one three-day period. To achieve con- 
y interval have been reaveraged on the basis of 


TABLE 414 


JOSEPHINE 
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Josephine 
106 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


















































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces | Intake) Urine | Feces | Intake} Urine | Feces | Intake) Urine | Feces 
mo.-day gm. gm. gm. mg. mg. mg. mg mg. mg. mg. mg. | mg. 
5-3 8.43 5.46 | 1.00 | 1348 454 460 | 3515 | 2442 66 724 349 90 
5-8 8.43 6.13 | 0.99 | 1348 366 428 | 3515 | 2666 56 724 360 7 
5-13 8.43 7.04 | 0.92 | 1348 593 376 | 3515 | 2998 61 724 482 81 
5-18 8.43 6.24 | 0.92 | 1348 603 434 | 3515 | 2714 17 724 405 82 
5-23 8.43 6.47 | 1.06 |] 13848 559 418 | 3515 | 3136 68 724 431 93 
5-28 8.43 7.17 | 1.04 | 1348 §22 380 | 3515 | 3488 48 724 478 76 
6-2 17,22 9.18 | 1.35 | 2089 713 725 | 4181 | 3580 55 907 612 89 
6-7 11.22 8.96 | 1.18 | 2089 788 786 | 4181 | 3787 31 907 583 87 
6-12* 11.22 8.01 1.21 | 2089 808 677 | 4181 | 3393 52 907 518 95 
6-17* 11,22 8.11 1.12 | 2089 12t 728 | 4181 | 3094 35 907 522 88 
6-22 11.22 8.33 | 0.96 | 2089 703 541 | 4181 | 3325 37 907 550 69 
* See footnotes to Table 413. 
TABLE 415 Josephine 


106 months 


Posit1vE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 








Date 


mo.-day 


5-3 
5-8 
5-13 
5-18 
5-23 


5-28 
6-2 
6-7 
6-12* 
6-17* 
6-22 
































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Intake! Urine | Feces | Intake! Urine | Feces | Intake] Urine | Feces |Intake| Urine | Feces 
mg. mg. mg. mg. mg. mg. mg mg. meg. mg. mg. mg. 
991 74 651 310 83 160 | 2312 | 1476 104 | 2324 | 1702 545 
991 86 610 310 90 141 | 2312 | 1380 85 | 2324 | 1732 495 
991 82 620 310 116 147 | 2312 | 1535 104 | 2324 | 2301 420 
991 97 601 310 103 151 | 2312 | 1767 26 | 2324 | 1982 406 
991 99 654 310 111 154 | 2312 | 1839 122 | 2324 | 2048 490 
991 97 546 310 104 133 | 2312 | 1592 98 | 2324 | 2338 418 
1889 140 | 1093 399 127 173 | 2665 | 1825 96 | 3488 | 2694 472 
1889 130 | 1208 399 117 184 | 2665 | 1926 47 | 3488 | 3117 §12 
1889 131 | 1134 399 114 186 | 2665 | 1732 114 | 3488 | 2488 486 
1889 134 | 1149 399 113 179 | 2665 | 1482 75 | 3488 | 2599 476 
1889 153 961 399 110 140 | 2665 | 1754 79 | 3488 | 2510 420 














* 


See footnotes to Table 413. 
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Josephine 
TABLE 416 106 months 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 



































- | Creatinine us Uric 
Date cen Urea Ammonia + Ceeatine Creatinine ete 
- 3.79 POST 0.751 0.193 0.107 0.129 
oe 6.41 5.46 0.218 0.382 O7i24 0.112 
5-8 LO 6.32 0.210 0.437 0.231 0.139 
5-9 Tf ky 6.00 0.295 0.502 0.251 0.134 
5-10 6.67 Dail Of270 e512 0.235 0.125 
5-11 5.69 4.88 0.162 0.480 0.268 0.115 
5-12 4.06 Doe 0.193 Oezac 0.146 0.085 
5-14 9.80 8.62 0.433 0.828 0.378 OFL5I 
5-15 6.17 iy PAO) 0.360 0.674 USwls 0.099 
5-16 6.84 6.19 0.297 0.573 0.233 0.119 
5-17 5.86 Ne lays 0.342 0.570 Oe2 fe 0.106 
The age given is the initial age at start of study. 
TABLE 417 Josephine 
SKELETAL MATURATION 
Values in months 
Chrono- HAND ELBOW AVERAGE 
logical 
age B.B.G.* Flory t | Toddt Toddt Toddt 
oa 96 102 80 87 89 88 
107 108 84 99 103 101 








* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 
Studies in Child Welfare, vol. 4, no. 1, 1928 


lory, C. D. Osseous development in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. 


t Determined by T. Wingate Todd and C. C. Francis, Western Reserve University, Cleveland. 
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JOSEPHINE 
Figure 720. Postural footprints, age 108 months. 
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Figure 721. JOSEPHINE 
Age 106 months 








JOSEPHINE 
22. Actual size reproduction of roentgenogram of jaws. 
Chronological age 96 months. 
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FIGURE 





JOSEPHINE 
(<3. Actual size reproduction of 
Chronological age 107 months, . 


my cp 


FIGURE ; 
B roentgenogram of jaws 


JOSEPHINE 1259 





JOSEPHINE 
Figure 724. Actual size reproduction of roentgenogram of left hand. 


Chronological age 96 months. 
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2 JOSEPHINE 
‘IGURE 725 tual size repr j 
. Actual size re production of roentgenogram of left hand 
oe gr: ant 
Chronological age 107 months. 


ROBERT 


At the time he joined the study group Robert was 68 months 
old. His previous medical history and his physical examination 
were essentially negative. Psychological examination at 61 
months had shown a M.A. of 70 months, I.Q. 115. 






























































TABLE 418 Robert 
Bioop DETERMINATIONS 
WHITE BLOOD CELLS 
Age Date Red Hemo- Poly- | Lym- ; 
cells globin* Total | morpho- ohee Mono- | Kosino- 
nuclears| cytes | Cytes | philes 
per per per per per 
months | mo.-day millions |gm./100 ec.| ¢. mm. cent cent cent ceat 
71 6-28 4.38 is 8200 58 38 4 0 
MINERALS (mg. per 100 ml.) = 
Serum calcium Plasma phosphorus 
69 4-21 10S 5.4 
* Newcomer method. 
TABLE 419 Robert 


72 months 


ORAL EXAMINATION 











General oral condition poor, teeth badly stained. Gums are healthy. No 
hypoplastic or malacotic teeth. There is a medium diastema between the upper 
deciduous central incisors, a slight diastema between the lowers. Bite is a slight 
overlap with an upper protrusion. Occlusion is normal. Attrition is medium on 
all canines and upper anteriors, slight on upper and lower posteriors. There are 
a few molar developmental pits and some open cavities. Upper left deciduous 
first molar has been extracted. Stains on teeth are black. General picture is fair, 
except for poor oral hygiene. 

(Upon re-examination one and one-half months later all the deciduous teeth 
were still present. General oral condition was improved. ) 
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TABLE 420 Robert 































































































68 months 
Foop INTAKE 
Values in grams per day 
DATE DATE 
Food 4-13 | 5-18 Food 4-13 | 5-18 
to to to to 
5-18 | 6-27 5-18 | 6--27 
Apple 100 100 || Egg, whole 50 50 
Banana 100 100 || Lettuce — 20 20 
Beef, lean 60 60 || Milk, fluid 400 | 1000 
Bread, white 60 60 | Whole orange 100 100 
Bread, whole wheat 30 30 || Potato 70 70 
Butter 30 30 || Salt 2 2 
Cabbage 25 25 || Shredded wheat 30 30 
Carrot 25 25 || Canned tomato 60 60 
Celery 20 20 || Sugar (average) 151 68 
Cheese, American 15 15 || Water (average) 566 438 
TABLE 421 Robert TABLE 422 Robert 
RECUMBENT LENGTH AND MEASUREMENTS OF THE BONES 
WEIGHT OF THE WRIST 
Recumbent ra AGE, months 60 70 
Age length Weight 
a Sa te CARPALS 
mo.-days em. kg. AREA, sq. mm. 
68-14 111.8 19.82 Peenense de. 57 | 72 
68-19 Te 19.63 Capitate 86 111 
68-24 eo 19.62 Lesser Multangular 8 23 
69-5 ie 19 84 Greater Multangular 16 35 
69-9 nee 19.92 Navicular 10 28 
69-14 = 20 .06 Lunate 16 31 
69-19 oe 20.04 Triangular 28 43 
69-24 — 20 .42 
69-28 113.5 = GREATEST DIAMETER, mm. 
69-29 soe 20.31 Hamate 10 11 
Capitate 13 15 
70-5 =— 20.42 . Lesser Multangular 3 6 
70-9 = 20.47 Greater Multangular 4 8 
70-14 = 20.59 Navicular 4 7 
70-19 = 20 .33 Lunate 5 8 
70-24 —_ 20.39 Triangular 6 8 
W1-1 114.4 a Epiphyses 
Fale — 20.70 Ist Metacarpal 5 7 
2nd Metacarpal 4 9 
3rd Metacarpal i 9 
4th Metacarpal 6 8 
TABLE 42: 
423 Robert ee 
E DIAMETER, mm. 
Heienr AND WEIGHT RECORD Distal metaphysis 12 14 
Age Height Weight roel 
en ES ha DiaAMETER, mm. 
months inches pounds Distal epiphysis 14 17 
ae i 2th t WRIST AREA,* sq. mm. 923 1061 
Sh 43% 421 * Measured with the planimeter using Flory's 
8 463 473 landmarks (Monographs of the Hiotiety, far fee 
115 51 583 search in Child Development, Vol. I, No. 3, 1936). 


TABLE 424 mobere 
68 months 


Bopy LENGTH AND WrEIGHT—INTAKE AND ELIMINATION 
































INTAKE AVERAGE FECES 
Ramat DAILY HEAT OF 
Tate ee Weight* AVERAGE DAILY | COMBUSTION AVERAGE DAILY 
leneth* a | axe bon 
& Dry Total Wet Dry ratet 
wt.t | watert Intake Feces ae) aes Fat 
mo.-day cm. kg. gm. Cal. Cal. gm. gm. gm. 
4-13 112 19.65 468 2116 89 83.0 17.4 2.7 to 
4-18 112 19.70 464 2163 99 89.2 18.8 2.4 0.8 
4-23 112 19.80 475 2191 89 80.6 17.0 2.2 10 
4-28 112 19.85 439 2104 104 94.6 20.6 2.4 1.2 
5-8 113 20.00 447 2130 94 120.4 18.2 2.2 PP 
5-13 113 20.07 435 2080 89 74.2 LO 1.8 TG 
5-18 113 20.13 469 2286 112 105.4 23.0 2.4 {0 
5-23 114 20.20 467 2293 97 = 19.4 2.0 0.8 
5-28 114 20.28 452 2285 100 83.6 19.2 2.0 0.8 
6-2 114 20.33 443 2197 107 94.0 21.6 wel 1.0 
6-7 114 20.40 415 2111 99 —= 19.4 mek ws | 
6-17§ 114 20.52 399 2089 111 79.2 13.4 2.6 p Ar 
6-22 114 20.60 445 2239 86 100.2 20.6 1.8 2 














The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
* See Table 421 for actual values. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

t Average number of defecations per day. 

§ Three-day period. 


TABLE 425 Robert 


68 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 





























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 

Intake | Urine | Feces |Intake| Urine |Feces [Intake Urine | Feces | Intake} Urine | Feces 

mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. | mg. mg. 
4-13 8.43 6.59 | 1.24 | 1348 635 406 | 3515 | 3908 42 724 542 99 
4-18 8.43 6.32 | 0.93 | 1348 519 430 | 3515 | 2907 41 724 400 102 
4-23 8.43 6.85 | 0.97 | 1348 549 347 | 3515 | 3378 39 724 440 94 
4-28 8.43 6.81 | 1.18 }] 1348 604 416 | 3515 | 3075 67 724 452 109 
5-8 8.43 6.18 ; 1.138 | 1348 488 428 | 3515 | 2883 59 724 415 ie 
5-13 8.43 6.56 | 1.00 | 1348 521 401 | 3515 | 2970 36 724 441 86 
5-18 11.22 $737 el. ti 1/2089 734 620 | 4181 | 3189 58 907 535 108 
5-23 11.22 8.36 | 1.13 | 2089 853 557 | 4181 | 3432 42 907 546 87 
5-28 11.22 9.15 | 1.01 | 2089 908 533 | 4181 | 3830 44 907 593 99 





6-2 11.22 8.77 | 1.16 | 2089 967 584 | 4181 | 3444 41 907 ort 93 
6-7 11.22 9.92 | 1.01 | 2089 | 1082 637 | 4181 | 3638 36 907 639 85 








6-17* | 11.22 9.95 | 1.24 | 2089 954 722 | 4181 | 3942 49 907 ke 99 
6-22 11.22 8.47 | 1.15 | 2089 851 595 | 4181 | 3306 45 907 552 93 











* See footnotes to Table 424. 
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Robert 
68 months 


TABLE 426 


PositrvE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 



























































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date i : 
Intake} Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces |Intake Urine |Feces 
mo.-day mg. mg. mg. meg. mg. mg. mg. meg. mg. mg. mg. mg. 
4-13 991 132 549 310 91 15 Zal2 1748 30 2324 | 2595 416 
4-18 991 88 591 310 86 14 2312 1412 43 2324 | 2143 448 
4-23 991 107 489 310 89 11 2312 1923 22 Zo24 | 2253 428 
4-28 991 113 629 310 83 16 2012 1862 47 2324 1993 525 
5-8 991 115 588 310 88 14 2312 1383 49 2324 | 1349 451 
5-13 991 88 583 310 91 14 2312 | 1485 20 2324 | 2320 408 
5-18 1889 110 | 1174 399 64 11 2665 1931 44 3488 | 2599 544 
5-23 1889 116 | 1088 399 94 18 2665 | 2031 26 3488 1969 514 
5-28 1889 128 | 1032 399 94 18 2665 1904 iL, 3488 | 2594 484 
6-2 1889 117 | 1286 399 88 21 2665 | 1771 ibe? 3488 | 2594 583 
6-7 1889 125 | 1100 399 99 18 2665 | 1848 11 3488 | 3125 485 
6-17* 1889 142 1170 399 93 18 2665 | 1989 19 3488 | 3029 599 
6-22 1889 189 | 1060 399 93 17 2665 | 1681 | 16 3488 | 2158 553 
* See footnotes to Table 424. 
TABLE 427 Robert 
SKELETAL MATURATION 
Values in months 
Chrono- HAND ELBOW AVERAGE 
logical : a ome 
age B.B.G.* Flory t | Kellyt Todd§ Todd§ Todd§ 
60 64 43 of 57 63 60 
70 84 65 78> 72 Fre 72 














* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of hild ; iversi ‘ 
Studies in Child Welfare, vol. 4, no. 1, 1928. aie sia 28s 


t Flory, C. D. Osseous development in the hand as an index of skelet 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. 


Kelly, H. J. Anatomie age and its relation to stature. University of Iowa S ies i i i 
salle Bie F age a : ¢ ste : , a Studies in Child Welfare 
12, no. 5, 1937. No standards less than 72 months. : ; , 


§ Determined by T. Wingate Todd and C. C. Francis, Western Reserve University, Cleveland. 
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ROBERT 
FIGURE 726. Postural footprints, age 71 months. 


ROBERT 1265 


TABLE 428 . Robert 
68 months 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 








Uric 

















Date rises Urea Ammonia eran Creatinine aid 
4-13 6.35 §.15 0.155 0.226 0.171 0.092 
4-14 6.65 5.40 0.150 0.232 0.137 0.114 
4-15 4501 6.17 C157 0.270 0.153 0.142 
4-16 6.40 4.70 0.173 0.217 0.142 0.119 
4-17 5.95 4.66 0.133 0.209 0.109 0.093 
4-18 5.38 4.68 0.175 0.170 0.119 0.087 
4-19 6.76 5.64 0.118 0.260 0.146 0.123 
4-20 7.03 5.98 0.124 0.286 0.150 0.126 
4-21 6.78 5.48 0.168 0.334 0.171 0.120 
4-22 5.64 4.74 0.141 0.267 0. 18 0.102 
4-23 6.85 5.56 0.155 0.283 0.173 0.088 
4-24 6.27 4.83 0.150 0.385 0.135 0.090 
4-25 8.01 6.73 0.150 0.302 0.181 0.123 
4-26 6.66 5.86 0.150 0.298 0.153 0.127 
4-27 6.44 Deeg 0.162 0.3438 0.178 0.108 
4-28 fear Bal s 0.165 0.321 0.185 0.159 
4-29 6.36 4.83 0.170 0.322 0.183 0-115 
4-30 6.92 6.02 0.180 0.259 0.152 0.119 
5-1 7.04 6.25 0.230 0.357 0.157 0.137 
5-2 6.64 5.68 0.187 0.260 0.130 0.122 
5-3 6.16 5.37 0.169 0.187 0.137 05127 
5-5 6 .04 5.07 0.204 0.462 0.165 0.146 
5-6 6.66 5.18 0.758 0.397 0.140 0.192 
5-7 6.82 5.78 QUA 0.351 0.093 0.125 
5-8 6.34 5.68 0.237 0.432 0.176 0.129 
5-9 6.52 5.60 0.209 0.507 0.170 0.125 
5-10 6.55 5.85 0.173 0.440 0.151 0.119 
5-11 5.33 472 0.153 0.442 0.159 0.087 
5-12 Teod 6.32 0.163 0.485 0.187 0.1389 
5-13 5.93 5.31 02137 0.472 0.172 0.119 
5-14 5.89 4.99 0.176 0.600 0.2381 ORLLS 
5-15 6.78 pt 0.200 0.514 ORS 0.138 
5-16 6.60 5.16 0.200 0.422 0.176 0.129 
5-17 ol 6.59 0.169 0.528 0.177 0.167 
5-18 7.90 Gere 0.188 0.414 Ovi55 0.152 
5-19 8.83 8.10 0.189 0.446 0.163 Oenae 
5-20 8.56 7.30 Oe La 0.504 0.182 0.173 
5-21 7.54 6.38 0.188 0.491 0.186 0.124 
5-22 9.02 Jia. 0.221 0.463 0.158 0.169 
5-23 Tee 6.92 0.209 0.506 Oei5y 0.160 
5-24 8.46 7.37 0.198 0.500 0.165 0.113 
5-25 9.36 8.01 0.196 0.470 0.184 0.149 
5-26 8.73 6.60 0.154 0.462 0.167 0.126 
5-27 1.08 6.25 0.192 0.289 0.131 0.113 
5-28 8.22 7.00 0.224 0.373 0.161 0.124 
5-29 9.29 8.47 0.200 0.526 0.173 0.152 
5-30 9.56 8.47 0.182 0.556 0.205 0.137 
5-31 9.04 7.86 0.264 0.591 0.189 0.122 
6-1 9.62 8.52 0.236 0.511 0.197 — 

















The age given is the initial age at start of study. 
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Figure 727. ROBERT 
Age 68 months 








ROBERT 
FIGURE 728. Actual size reproduction of roentgenogram of jaws. 
Chronological age 60 months. 





ROBERT 
Fraure 729. Actual size reproduction of roentgenogram of jaws. 
Chronological age 70 months. 
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ROBERT 
FIGURE 730. 


\ctual size r¢ production of roentgenogram of left hand. 
Chronological age 60 months. 





ROBERT 


ROBERT 


Figure 731. Actual size reproduction of roentgenogram of left hand. 
Chronological age 70 months. 





SHIRLEY 


When Shirley joined the study group she was 98 months old. 
Physical examination and prior medical history were essentially 
negative. Psychological examination at 88 months had shown a 
M.A. of 96 months, I.Q. 109. 


















































TABLE 429 Shirley 
Bioop DETERMINATIONS 
; WHITE BLOOD CELLS 
Red Hemo- ¥ : ; 
Age Date cells globin Fouts : mee Mono- | Eosino- 
Total | morpho-| pho ites Ailes 
nuclears| cytes y E 
per per per per per 
months | mo.-day millions jgm./100 ce.) ¢. mm. cent cent cent cent 
99 6-28 3.96 By 5400 Do 41 4 2 
* Newcomer method. 
TABLE 430 Shirley 
RECUMBENT LENGTH AND WRIGHT 
Recumbent : Recumbent ie 
Age length Weight Age length Weight 
mo.-days em. kg. mo.-days em. kg. 
98-3 a 24 .03 98-21 — 24 .07 
98-5 125.0 ~— 98-26 — 24 .26 
98-6 —— 24.21 
98-12 — 24n28 99-8 12608 — 
98-16 — 23.93 99-9 — 24 .04 

















Actual values are averages of independent measurements by two workers. In calculating the smooth 


values given with the balance data the act 


intervening between 


TABLE 431 


\ ual values given above were smoothed by three-point aver- 
aging and the resulting figures entered for their respective balance periods. Values for balance periods 
measurements were obtained by interpolation. 























Shirley 
Hericut anp Weicut Recorp 
Age Height Weight Age Height Weight 
months inches pounds months inches ca 
88 46 4732 93 48} 50 
88 463 452 107 513 534 
89 — 473 143 563 701 
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TABLE 432 Shirley 
98 months 


Foop INTAKE 
Values in grams per day 






































DATE DATE DATE 
Food 5-28 Food 5-28 Food 5-28 
to to to 
6-22 6-22 6-22 
Apple 100 || Cabbage 25 || Whole orange 100 
Banana 100 || Carrot 25 || Potato 70 
Beef, lean 60 || Celery 20 || Salt 2 
Bread, white 60 || Cheese, American, 15 || Shredded wheat 30 
Bread, Egg, whole 50 || Sugar (average) 167 
whole wheat 30 || Lettuce 20 | Canned tomato 60 
Butter 30 || Milk, fluid 400 || Water (average) | 993 
TABLE 433 Shirley 
98 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 





























INTAKE AVERAGE FECES 
Racani- DAILY HEAT OF 
Date one Weight* AVERAGE DAILY | COMBUSTION AVERAGE DAILY 
length* Laxation 
Dry Total Wet Dry ratet 
wt. | watert | Intake Feces wt. wt.t he 
mo.-day cm. kg. gm. gm. Cal. Cal. gm. gm. gm. 
5-28 125 24.20 500 2280 2370 90 98.4 16.6 2.2 1.2 
6-2 126 24.22 495 2076 2298 74 73.2 14.2 Lee, 1.0 
6-7 126 24.24 417 1556 2011 72 60.0 13.6 1.5 1.0 
6-12 126 24.27 417 1718 2054 76 72.6 14.6 2.0 130 
6-17 126 24.30 468 1874 2254 85 78.0 16.6 1.9 1.8 

















The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
* See Table 430 for actual values and method of smoothing. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

t Average number of defecations per day. 


TABLE 434 Shirley 
98 months 


NrrroGen AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces | Intake] Urine Feces |Intake| Urine | Feces | Intake] Urine | Feces 
mo.-day | gm. gm. mg. | mg. | mg. 
5-28 8.43 5.79 724 370 85 
6-2 8.43 6.05 724 389 70 
6-7 8.43 5.93 724 374 66 
6-12 8.43 er fe 724 380 73 
724 346 76 
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ee Shirley 
TABLE 435 98 months 


PositivE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 








































































































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date ? 
Intake) Urine | Feces | Intake| Urine | Feces | Intake! Urine| Feces |Intake, Urine | Feces 
mo.-day mg. meg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
5-28 991 83 472 310 84 141 | 2312 | 1456 71 | 2324 | 1864 376 
6-2 991 80 423 310 84 136 | 2312 | 1465 21 | 2324 414 310 
6-7 991 74 379 310 82 123 | 2312 | 1895 209 | 2324 | 2102 292 
6-12 991 79 412 310 87 136 | 2312 1367 18 | 2324 1741 369 
6-17 991 80 503 310 74 158) |) 2S1 2a) A222 35 | 2324 | 1689 401 
TABLE 436 Shirley 
98 months 
NITROGEN PARTITION OF URINE 
Values in grams of ni-rogen per day 
Total - | Creatinine se Uric 
: : Tres ‘ ; reg : 
Date nitrogen Urea Ammonia fl iiveatian Creatinine id 
5-25 6.70 4.65 0.191 0.497 Osl76 0.159 
5-27 ns 5.84 ORzo 0.425 0.191 OFLTS 
5-30 NPAT 4.74 0.282 0.429 Ons 0.090 
5-31 Silos 3.39 0.160 0.296 0.109 — 
6-1 8.04 Told 0.233 0.582 0.283 — 
The age given is the initial age at start of study. 
TABLE 437 Shirley 
SKELETAL MATURATION 
Values in months 
Chrono- HAND ELBOW AVERAGE 
logical 
_ age B.B.G.* Flory t Toddt Toddt Toddt 
88 83 68 80 75 78 
99 99 78 93 88 90 








* Baldwin, B. T., Busby, L. M., Garsi i ie grow shi i i 
Studies in Child Welfare. ay aan ree H. V. Anatomie growth of children. University of Towa 


t Flory, C. D. Osseous development in the hand as an ind skelete 4 
of the Society for Research in Child Development, vol. 1, no, 3. en te ae nach Beg age oe 


t Determined by T. Wingate Todd and Cc. 


C. Francis, Western Reserve University, Cleveland. 


TABLE 438 


SHIRLEY 


MEASUREMENTS OF THE BONES OF THE WRIST 
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Shirley 








AGE, months 88 99 AGE, months 88 99 
CARPALS CARPALS 
AREA, sq. mm. GREATEST DIAMETER, mm. 
Hamate 78 100 Hamate 12 14 
Capitate 132 160 Capitate 16 18 
Lesser Multangular 30 46 Lesser Multangular 7 8 
Greater Multangular 49 65 Greater Multangular 9 10 
Navicular 44 65 Navicular 9 11 
Lunate 47 62 Lunate 9 rh 
Triangular 45 63 Triangular 9 rig 
Epiphyses 
ULNA Ist Metacarpal re 9 
DIAMETER, mm. 2nd Metacarpal 8 10 
Distal epiphysis 2 6 3rd Metacarpal 8 10 
Distal metaphysis 12 14 4th Metacarpal 6 8 
RADIUS WRIST AREA,* sq. mm, 940 1086 
DIAMETER, mm. 
Distal epiphysis 16 19 























* Measured with the planimeter using Flory's landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936). 


Shirley 
98 months 


TABLE 439 


ORAL EXAMINATION 








The oral hygiene is only fair and caries is rampant. The gum tissue is healthy 
and there are no hypoplastic or malacotic teeth. Fraenum is practically absent, 
only a high, thin remnant. Bite is open, due to loss of deciduous teeth and erupt- 
ing permanents. There are yellow and black stains on the teeth. Occlusion is 
normal. There are a few closed cavities, and quite a number of open cavities. 
General oral condition, as far as caries is concerned, is very poor. Hygiene is 
only fair. - 

(Except for improvement in general oral condition no changes were noted 
upon re-examination one and one-half months later.) 


=f: © J: e J: 


SHIRLEY 
Ficure 732. Postural footprints, age 99 months. 








FicurRE 733. SHIRLEY 
Age 98 months 
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SHIRLEY 
Figure 734. Actual size reproduction of roentgenogram of jaws. 
Chronological age months. 


SHIRLE 
Figure 735. Actual size reproduction of roentgenogram ol! Jaws. 
Chronological age 99 months. 
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SHIRLEY 
FIGURE 736. Actual size reproduction of roentgenogram of left hand 
Chronological age 88 months. 





SHIRLEY 


SHIRLEY 
Figure 737. Actual size reproduction of roentgenogram of left hand. 
Chronological age 99 months. 





PAUL 


When Paul joined the study group he was 79 months old. 
Physical examination and prior medical history were essentially 






































negative. 
TABLE 440 Paul 
Bioop DETERMINATIONS 
WHITE BLOOD CELLS 
Red Hemo- a x 
oa ver cells globin® | Total ee pte Mono- ete 
nuclears| cytes | CYtes | philes 
per per per per per 
months | mo.-day millions |gm./100 ec.| c. mm. cent cent cent cent 
81 6-28 4.22 14 8200 58 38 3 1 
MINERALS (mg. per 100 ml.) 
Serum calcium Plasma phosphorus 
79 4-21 11.9 4.5 





* Newcomer method. 












































TABLE 441 Paul 
79 months 
Foop INTAKE 
Values in grams per day 
DATE DATE 

Food 4-18 | 5-18 Food 4-18 | 5-18 

to to to 
5-18 | 6-27 5-18 | 6-27 
Apple 100 100 |. Egg, whole 50 50 
Banana 100 100 | Lettuce 20 20 
Beef, lean 60 60 | Milk, fluid 400 | 1000 
Bread, white 60 60 | Whole orange 100 100 
Bread, whole wheat 30 30 | Potato 70 70 
Butter 30 30 | Salt 2 2 
Cabbage 25 25 | Shredded wheat 30 30 
Carrot 25 25 | Canned tomato 60 60 
Celery : 20 20 | Sugar (average) 152 83 
Cheese, American 15 15 | Water (average) (51 524 

| 








PAUL 
Figure 738. Postural footprints, age 81 months. 
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TABLE 442 Paul TABLE 443 Paul 






































wo LENGTH AND M®ASUREMENTS OF THE BONES 
si mhen OF THE WRIST 
Age rea} Weight AGE, months 80 
CARPALS 
mo.-days em. kg. Ree 
78-25 114.8 22.68 Hamate 70 
79-0 ae 92.42 Capitate 128 
TOe1f _ 22.49 Lesser Multangular 31 
79-15 mat 22.65 Greater Multangular 17 
79-20 — 22.64 Navicular 25 
79-25 << 22.64 Lunate 32 
80-0 — 22.75 Triangular 40 
80-4 117.6 — 
80-5 uae 23.00 GREATEST DIAMETER, mm, 
80-11 _ 23 .04 Hamate 11 
80-15 — 22.98 Capitate 16 
80-20 — 22.98 Lesser Multangular 7 
80-25 — 22.95 Greater Multangular 6 
81-0 — N90 Ra5 Navicular 6 
81-7 Lis: — Lunate 8 
81-8 aa BA Tip Triangular 8 
Epiphyses 
Actual values are averages of independent 1st Metacarpal 8 
measurements by two workers. 2nd Metacarpal 10 
3rd Metacarpal 10 
TABLE 444 Pail 4th Metacarpal 8 
ULNA 
HEIGHT AND WEIGHT RECORD noes apse 
Distal epiphysis fg 
Age Height Weight Distal metaphysis 15 
: RADIUS 
paces inches pounds DIAMETER, mm. 
71 a 464 Distal epiphysis 19 
72 -_ 454 
75 oo 48 WRIST AREA,* sq. mm. 1032- 
82 463 52h 
85 47 534 * Measured with the planimeter using Flory’s 
89 481 564 landmarks (Monographs of the Society for Re- 
search in Child Development, Vol. I, No. 3, 1936). 
TABLE 445 Paul 


SKELETAL MATURATION 
Values in months 




















Chrono- HAND ELBOW AVERAGE 
logical 
age BB.G.* Flory t Kellyt Todd § Todd § Todd § 
80 85 67 90 79 80 80 





* Baldwin, B. T., Busby, L. M., Garside, H. VY. Anatomic growth of children. University of Iowa 
Studies in Child Welfare, vol. 4, no. 1, 1928. 

t Flory, C. D. Osseous development in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. wet, f 

t Kelly, H. J. Anatomic age and its relation to stature. University of lowa Studies in Child Welfare, 


vol. 12, no. 5, 1937. f : : : 
§ Determined by T. Wingate Todd and C. C. Francis, Western Reserve University, Cleveland; 
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TABLE 446 Paul 
67 months 


ORAL EXAMINATION 











General oral condition and hygiene is very poor. The gums are healthy. 
Both upper first permanent molars are malacotic. Bite is a deep overlap, occlusion 
is normal. There are no stains on the teeth, outside of soft yellow calculus. 
Attrition is medium on all deciduous canines and upper anteriors. Upper and 
lower posteriors and lower anteriors show a slight attrition. There are develop- 
mental pits in all first permanent molars and many open cavities in the deciduous 
teeth. Lower right deciduous first molar has been extracted. The fact that the 
lower central incisors are erupting and the first permanent molars are fully 
erupted would lead to a suspicion of the given birth date. The general oral pic- 
ture is one of poor oral hygiene and abundant caries. 

(Upon re-examination one and one-half months later the lower permanent 
central incisors were fully erupted and the upper central incisors one-third 
erupted. General oral condition was somewhat improved.) 


TABLE 447 Paul 
79 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 





























INTAKE AVERAGE FECES 
nee ee Sie eons Cs 
Date pare Weight* AVERAGE DAILY (OMBUSTION AVERAGE DAILY : ; 
length® axation 
& Dry Total Wet Dry ratet 
wt.* | watert Intake Feces ort eek ak Fat 
mo.-day em. kg. gm. gm. Cal. Cal. gm. gm. gm. 

4-18 115 22.30 477 1578 2214 100 112.4 20:2 2.8 22 
4-23 115 2237 489 1560 2246 98 148.4 24.6 2.4 1.8 
4-28 115 22.43 457 1717 2177 115 150.2 23.0 Did, 2.0 
5-3 116 22.50 442 1623 2043 114 153 .2 23.2 3.0 1.8 
5-8 116 22.58 444 1619 2118 127 168.0 25.6 2.7 2|.2 
5-13 116 22.65 421 1783 2024 104 143.0 22.2 2.5 1.8 
5-18 116 22.72 459 1802 2245 121 158.8 24.8 2.5 2.2 
5-23 117 22.80 499 1918 2423 121 145.0 24.6 2.6 1.8 
5-28 1a7 22.87 465 1957 2334 125 164.8 24.0 3.6 2.0 
6-2 117 22.95 447 1983 2215 130 144.2 25.6 2.9 2.0 
6-7 118 23.00 435 1965 2190 144 204.0 30.4 ed! 2.0 
—- 118 23.00 434 1960 2228 115 145.6 23.8 2.2 1.8 
Ors 118 23.00 428 1972 2203 126 156.6 24.5 2.5 1 5 
6-22 119 23.00 476 2050 2364 108 123.6 22.2 252 1 6 














The age givenis the initial age at start of st i 
1 : udy. Dates given are fi 
. See Table 442 for actual values and aathoe of emisothine: rai 
Based on alcohol-dried food and oven-dried feces. 
+ Drinking water plus water in foods. 
t Average number of defecations per day. 
§ The interval from 6-12 to 6-22 actually consisted of one seven 


sistenc i i 
ach idle pa TN oa periods the daily averages for the 10-da 


st days of five-day balance periods. 


-day and one three-day period. To achieve co 
y interval have been reaveraged on the basis 
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TABLE 448 Parl 
79 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 












































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date ; 

Intake | Urine | Feces | Intake] Urine | Feces |Intake| Urine} Feces Intake} Urine | Feces 

mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
4-18 8.43 7.83 | 0.94 | 1348 632 437 | 3515 | 3218 44 724 485 107 
4-23 8.43 6.79 | 0.87 | 1348 506 426 | 3515 | 3457 65 724 424 120 
4-28 8.43 6.84 | 1.02 | 1348 653 417 | 3515 | 2536 57 724 458 113 
5-3 8.43 6.56 | 1.04 |] 1348 556 441 | 3515 | 2802 75 724 429 112 
5-8 8.43 7-02 Y 13411948 495 478 | 3515 | 3151 102 724 443 124 
5-13 8.43 6.96 | 1.06 | 1348 521 434 | 3515 | 2652 69 724 420 106 
5-18 L122 9.55 | 1.13 | 2089 788 711 | 4181 | 3165 66 907 552 112 
5-23 11.22 8.64 | 1.17 }| 2089 909 732 | 4181 | 3438 67 907 553 116 
5-28 11.22 9.04 | 1.10 | 2089 883 773 | 4181 | 3831 86 907 585 104 
6-2 11.22 8.89 | 1.04 | 2089 913 731 | 4181 | 3600 74 907 585 108 
6-7 11.22 9.58 | 1.65 | 2089 819 914 | 4181 | 3363 128 907 608 130 
6-12") 19.22 8.92 | 1.39 | 2089 773 740 | 4181 | 3720 87 907 570 106 
6-17" | 11.22 8.34 | 1.29 | 2089 735 735 | 4181 | 3126 57 907 523 108 
6-22 11.22 8.33 | 1.28 | 2089 769 679 | 4181 | 3630 14 907 575 98 























* See footnotes to Table 447. 


TABLE 449 Paul 
79 months 


PositivE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 























CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date 
Intake| Urine | Feces | Intake! Urine | Feces | Intake| Urine | Feces | Intake) Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 

4-18 991 35 646 310 94 137 | 2312 | 1260 31 | 2324 | 1982 539 
4-23 991 34 664 310 83 167 | 2312 | 1832 64 | 2324 | 1584 640 
4-28 991 34 631 310 80 169 | 2312 | 1565 34 | 2324 | 1730 634 
5-3 991 38 638 310 i 157 | 2312 | 1446 112 | 2324 | 1407 637 
5-8 991 38 675 310 63 142 | 2312 | 1497 132 | 2324 | 1701 ae 
5-13 991 33 621 310 72 146 | 2312 | 1352 109 | 2324 | 1115 640 


5-18 1889 63 | 1156 399 84 180 | 2665 | 1858 57 | 3488 | 2101 809 
5-23 1889 68 | 1034 399 83 217 | 2665 | 1940 45 | 3488 | 2081 656 
5-28 1889 78 | 1093 399 79 208 | 2665 | 1940 78 | 3488 | 2622 731 
6-2 1889 74 | 1206 399 79 234 | 2665 | 1903 35 | 3488 | 2585 738 


6-7 1889 76 | 1221 399 88 237 | 2665 | 1731 133 | 3488 | 2331 918 
6-12* 1889 80 | 1171 399 82 205 | 2665 | 1932 53 | 3488 | 2495 rf 
6-17* 1889 75 | 1150 399 78 213 | 2665 | 1595 63 | 3488 | 2358 752 
6-22 1889 105 | 1084 399 85 198 | 2665 | 1863 26 | 3488 | 2517 594 














* See footnotes to Table 447. 






































The age given is the initial age at start of study, 
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TABLE 450 Paul 
79 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 
Total . | Creatinine elke Uric 
Dat nitrogen Urea Ammonia | (Creatine Creatinine ar 
4-18 11.44 7.81 0.324 0.340 0.298 C171 
4-19 7.06 7.65 0.230 0.315 0.223 0.135 
4-20 7.10 5.79 0.191 0.274 0.178 0.125 
4-21 7.12 4.80 0.218 0.383 0.219 0.201 
4-22 6.41 4.75 0.170 0.398 0.209 0.164 
4-23 6.69 5.30 0.191 0.377 0.187 0.087 
4-24 7.22 5.90 0.217 0.286 0.159 0.143 
4-25 6.76 5.49 0.200 0.272 0.173 0.122 
4-26 6.52 5.29 0.200 0.290 0.153 0.115 
4-27 6.78 5.60 0.186 0.461 0.216 0.083 
4-28 6.32 5.26 0.201 0.491 0.198 0.108 
4-29 6.61 5.43 0.188 0.431 0.192 0.102 
4-30 6.69 5.73 0.258 0.381 0.173 0.116 
Bel 7.34 6.60 0.186 0.437 0.221 0.141 
5-2 7.20 5.65 0.202 0.400 0.184 0.116 
5-3 6.87 5.88 0.220 0.404 0.158 0.132 
5-4. 6.55 5.58 0.218 0.501 0.184 0.060 
5-5 6.25 5.39 0.241 0.421 0.180 0.145 
5-6 6.34 5.47 0.200 0.397 0.159 0.201 
5-7 6.79 5.92 0.190 0.580 0.208 0.135 
5-8 7.11 2 ; 
Poe ch eda) |e 2p S20. Pcosoee MO ris ene nae 
5-10 6.75 5.68 0.232 0.504 0.180 = 
5-11 6.99 5.91 0.205 0.492 0.204 0.144 
; 5 275 0.512 0.185 0.161 
5-13 5.86 5.03 0.175 
5-14 5.98 4.91 0.209 0.405 0034 01116 
ie 7.22 6.42 0.126 0.295 0.104 0.114 
5-16 9.25 7.78 0.350 0.578 0.330 0.069 
mers 6.51 6.15 0.243 0.430 0.193 0.122 
5-18 7.84 6.16 0.24 
5-19 13.30 1124 ‘hehe ee nee eee 
5-20 8.66 7.29 0.268 0.461 0.169 vi 
5-21 | 8.50 7.14 0.321 0.460 | 0.238 ce 
Bs 9.48 7 87 0.314 0.433 0.166 — 
5-23 8.53 7.42 
ae a toe 0,281 0.470 0.194 0.179 
5-25 8.73 7.20 0.252 0459 0.178 | 0.120 
5-26 7.86 6.46 0.248 0.374 0’ 1e0 ey 
5-27 9.46 7.42 0.312 5 se sete 
' 0.756 0.228 te 
5-28 8.37 7.28 0 
5-20 8.7 7.69 ore He : ae ete 
5- 69 - ae ane 
5-31 9.32 8.08 0.294 0.499 ete ie 
1 9.73 8.43 0.300 0.528 0.208 ae 








Figure 739. PAUL 
Age 80 months 








PAUL 
Figure 740. Actual size reproduction of roentgenogram of jaws. 
Chronological age 80 months. 





PAUL 


11. Actual size reproduction of roentgenogram of 
~ f as ‘ 
Chronological age 90 months. 
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PAUL 
Figure 742. Actual size reproduction of roentgenogram of left hand. 
Chronological age 80 months. sess 


CALVIN 
When Calvin joined the study group he was 123 months old. 


Physical examination and prior medical history were essentially 
negative. 
TABLE 451 | Calvin 


Bioop DETERMINATIONS 















































WHITE BLOOD CELLS 
Red Hemo- 
Age Date 3 . Poly- Lym- . ee 
cells globin* | otal morpho-| pho- Sao etn ee 
nuclears| cytes | CY%S | Palles 
per per per per per 
months | mo.-day millions j|gm./100 ce.| ¢. mm. cent cent cent cent 
125 6-28 4.01 13 7000 55 41 4 0 
MINERALS (mg. per 100 ml.) 
Serum calcium Serum phosphorus 
123 5-19 9.4 4.6 
* Newcomer method. 
TABLE 452 Calvin 
123 months 


Foop INTAKE 
Values in grams per day 








DATE DATE 





























Food 5-8 | 5-18] 6-7 Food 5-8 | 5-18] 6-7 
to to to to to to 
5-18] 6-7 | 6-27 5-18 | 6-7 | 6-27 

Apple 100 | 150 | 150 || Egg, whole 50 
Banana 100 | 150 | 150 Retiacs 20 50 50 
Beef, lean 60 90 90 || Milk, fluid 400 | 600 |1000 
Bread, white 60 90 90 || Whole orange 100 | 150 | 150 
Bread, whole wheat) 30 45 45 || Potato 70 | 105 | 105 
Butter 30 | 45 | 45 || Salt 21 3 ae 
Cabbage 25 38 38 || Shredded wheat 30 45 45 
Carrot 25 aM 37 || Sugar (average) 186 | 103 46 
Celery 20 30 30 || Canned tomato 60 90 90 
Cheese, American 15 22 22 || Water (average) 1010 |1202 | 856 
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TABLE 453 Calvin TABLE 454 Calvin 
hie taal LENGTH AND MEASUREMENTS OF THE BonEs 
EIGHT OF THE WRIST 
r Recumbent Ves AGE) month 
ge length Weight aoe 123 
CARPALS 
mo.-days cm. kg. AREA, sq. mm. 
123-90" — of Hamate 166 
123-2 —— 34.03 Capitate 235 
123-7 = 33.91 Lesser Multangular 102 
eee —_, 34.24 Greater Multangular 110 
123-16 134 .2 =| Navicular 147 
123-17 — 24°39 Lunate 115 
123-93 == 34 .32 Triangular 100 
133-97 a 34.70 GREATEST DIAMETER, mm 
124-2 <= 34.59 Hamate 18 
124-7 a= 34 47 Capitate 22 
14-19 — 34.76 Lesser Multangular 12 
124-19 134.8 mel Greater Multangular 14 
124-20 pel 34.66 Navicular 18 
Lunate 15 
Actual values are averages of independent Triangular 16 
measurements by two workers. In calculating the Epiphyses 
ee Mose given sage the balance re pe 1st Metacarpal 12 
actual values given above were smoothe : 
three-point averaging and the resulting eure 2nd Metacarpal 13 
entered for their respective balance periods. 3rd Metacarpal 14 
Values for balance periods intervening between 4th Metacarpal 13 
measurements were obtained by interpolation. 
ULNA 
TABLE 455 Calvin hseniahias taal 
Distal epiphysis 16 
Dist: t: sis 
Heicut AND WEIGHT RecorD <a eerer iad x 
RADIUS 
Age Height Weight DIAMETER, mm. 
= 2. ere eee Distal epiphysis 28 
months inches pounds 
WRIST AREA,* sq. mm. | 1606 
119 47 70 Ue 
127 534 743 * Measured with the planimeter using Flory’s 
132 544+ 764 landmarks (Monographs of the Society for Re- 
search in Child Development, Vol. I, No. 3, 1936). 
f ; 
TABLE 456 Calvin 


124 months 


ORAL EXAMINATION 














General condition of mouth is poor. The maxillary gingivae are somewhat 
hypertrophic and the interdental papillae bulging. In the mandibular incisor 
region, the cingula of the gingivae have receded from the necks of lower lateral 
and central incisors. The upper left first bicuspid has a number of chalky mala- 
cotic spots. There is some spacing between the upper central permanent incisors. 
Teeth are stained at the necks, orange and black. Bite is a lower protrusion, 
perhaps accounting for the lower gum recession. Occlusion in the molar regions 
is normal. Attribition is not particularly marked on any of the teeth. There are a 
number of developmental pits, particularly in the lower molars, and a few closed 
cavities. Taken as a whole, the dentition is rather poor, as 1s the oral hygiene. 

(No change other than slight improvement 1n general oral condition was noted 
upon re-examination one and one-half months later.) 
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BLE 457 Calvin 
eee 123 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 


























INTAKE AVERAGE FECES 
DAILY HEAT OF 
vee aieg ; AVERAGE patty | COMBUSTION AVERAGE DAILY 
Date bent Weight* Lawatinn 
length* Dry Total Wet Dry Fr ratet 
wt.F | watert Intake Feces wt. wt.t at 
mo.-day cm kg gm gm. Cal Cal gm gm gm 
5-8 134 33.67 499 1768 2340 90 127.8 18.6 Te 1.6 
5-13 134 33.80 466 2056 | 2205 70 92.2 1520 128 12 
5-18 134 33.95 533 2337 2585 142 144.2 24.6 Sa0 L eZ 
5-23 134 34.10 565 2551 2740 132 181.8 26.6 2.8 LES 
5-28 134 34.23 561 2671 2797 143 20 loz 28.2 4.0 2.8 
6-2 134 34.37 555 2638 2699 118 185.0 26.2 2.8 2.0 
6-7 134 34.50 540 2632 2748 168 204.8 32.8 4.9 1.8 
6-12§ 135 34.65 520 2523 2729 131 194.7 27.4 330) 1.8 
6-17§ 135 34.80 518 2519 2716 141 209.5 28.8 3.7 2:1 
6-22 135 34.95 553 2595 2814 144 202.4 28.6 3.9 1.8 











The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 

* See Table 453 for actual values and method of smoothing. 

+ Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

t Average number of defecations per day. 

§ The interval from 6-12 to 6-22 actually consisted of one seven-day and one three-day period. To achiev 
consistency among the balance periods the daily averages for the 10-day interval have been re-arranged on th 
basis of two five-day periods. 


TABLE 458 Calvin 
123 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 








NITROGEN PHOSPHORUS CHLORINE SULFUR 
































Date | 

Intake | Urine | Feces |Intake| Urine | Feces |Intake Urine | Feces [Intake] Urine | Feces 

mo.-day | gm. gm. gm. mg. mg. mg. mg. mg. meg. mg. mg. mg. 
5-8 8.43 7.49 | 0.97 | 13848 586 381 | 3515 | 2769 37 724 455 97 
5-13 8.43 9.74 | 0.85 | 1348 474 324 | 3515 | 2290 29 724 413 78 
5-18 12.65 9.50 | 1.24 | 2022 775 483 | 4545 | 3842 71 1086 633 198 
5-23 12.65 9.80 | 1.37 | 2022 900 530 | 4545 | 3754 62 | 1086 655 134 
5-28 12.65 | 10.28 | 1.58 | 2022 874 476 | 4545 | 4347 113 | 1086 667 132 
6-2 12.65 9.46 | 1.39 | 2022 887 522 | 4545 | 3358 72 | 1086 620 126 
6-7 14.51 11.86: | 1.37 | 2763 997 748 | 5211 | 4150 93 | 1269 778 158 
6-12 14.51 10.62 | 1.54 | 2763 932 647 | 5211 | 3929 78 | 1269 704 133 
6-17 14.51 | 10.33 | 1.54 | 2763 | 1079 671 | 5211 | 3564 89 | 1269 669 131 
6-22 14.51 10.82 | 1.45 | 2763 | 1026 623 | 5211 | 4152 74 1269 722 | 127 
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TABLE 459 Calvin 
123 months 


PositivE MINERALS IN INTAKE, URINE, FEecEs 
Values are averages per day 





























CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date 
Intake) Urine | Feces | Intake] Urine | Feces | Intake] Urine | Feces |Intake| Urine Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
5-8 991 102 478 310 82 113: | 2312 |) 1271 89 2324 | 2146 530 
5-13 991 80 401 310 92 107 | .23812 | 1115 68 2324 | 1794 448 


5-18 1486 141 869 465 131 220 | 2996 | 2417 52 3487 | 2004 744 
5-23 1486 139 800 465 148 208 | 2996 | 2177 83 3487 | 3615 932 
5-28 1486 149 815 465 138 201 | 2996 | 2124 84 3487 | 2584 996 





6-2 1486 143 859 465 101 206 | 2996 | 1676 59 3487 | 1738 842 
6-7 2384 182 | 1347 554 149 264 | 3349 | 2104 69 4650 | 3178 | 1024 
6-12* 2384 148 | 1154 554 132 228 | 3349 | 1956 46 4650 | 3069 936 
6-17* 2384 158 | 1218 554 138 229 | 3349 | 1778 59 4650 | 3118 983 
6-22 2384 172 | 1150 554 146 218 | 3349 | 2119 52 4650 | 3105 986 
































* See footnotes to Table 457. 


TABLE 460 Calvin 
123 months 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 












































Total - | Creatinine nee: Uric 
Date nitrogen Urea Ammonia a reatine Creatinine an 
5-17 Wear 3.94 05151 0.427 0.194 0.118 
5-18 9.95 reall A 0.381 0.904 0.582 OF227 
5-19 10.04 8.64 08272 0.748 0.367 0.236 
5-20 8.90 7.47 0.241 0.600 0.363 0.126 
5-21 ipa tt 7.40 0.299 0.988 0.460 0.191 
5-22 9.52 8.10 0.417 0.789 Opsas 0.218 
The age given is the initial age at start of study. 
TABLE 461 Calvin 
SKELETAL MATURATION 
Values in months 
Chrono- HAND ELBOW AVERAGE 
logical 
ps3 B.B.G.* Floryt Kellyt Todd§ Todd § Todd § 
; 123 i 133 109 138 152 154 153 





* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomic growth of children. University of Iowa 


3 ies i i J 1. 4, » 1, 1928. 

Be ea ti Ucar develooment in the hand as an cick? ae development. Monographs 
ante } sh in Child Development, vol. 1, no. 3, 1936. bea eae 

e eee a erica and its relation to stature. University of lowa Studies in Child Welfare, 

vol. 12, no. 5, 1937. 


§ Determined by T. Wingate Todd and C. C, Francis, Western Reserve University, Cleveland. 








Figure 743. CALVIN 
Age 123 months 
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CALVIN 
Ficure 744. Actual size reproduction of roentgenogram of jaws. 
Chronological age 123 months. 


CALVIN 
Figure 745. Postural footprints, age 125 months. 
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CALVIN 


FIGURE 746 Sey) aa : ; 
eli a tual size reproduction of roentgenogram of left hand 
Chronological age 123 months co 


NORMAN 


TABLE 462 Norman 


57 months 
Foop INTAKE 


Values in grams per day 















































DATE DATE DATE 

Food 3-24 Food 3-24 Food 3-24 
to to to 

3-30 3-30 3-30 

Apple 100 | Cabbage 25 || Whole Grange, 1 100, 
Banana 100 | Carrot 25 || Potato qi 70 
Beef, lean 60 || Celery 20 || Salt 2 
Bread, white 60 || Cheese, American 15 || Shredded wheat 30 
Bread, whole Egg, whole 50 || Sugar (average) 49 
wheat 30 | Lettuce | 20 | Canned tomato 60 
Butter 30 || Milk, fluid 400 || Water (average) 549 

TABLE 463 Norman 


57 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 
































INTAKE HEAT FECES 
ar Sasa ; COM LOR TON "av 
aie fos Weight AVERAGE DAILY ; 8 } AVERAGE DAILY 
lénieth |_———_—_—________- Laxation 
Dry Total Daily Wet Dry ratet 
weight* watert intake weight weight* 
mo.-day cm. kg. gm. gm. Cal. gm. gm. 
3-24 99 17.99 372 1572 1740 81.4 12.6 es 
3-27 99 18.05 354 1297 1709 88.4 11.2 1.0 

















The age given is the initial age at start of study. Dates given are first days of three-day balance periods. 
* Based on alcohol-dried food and oven-dried feces. 

+ Drinking water plus water in foods. 

t Average number of defecations per day. 


TABLE 464 Norman 
57 months 


NITROGEN AND NgGATIvE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 








NITROGEN PHOSPHORUS CHLORINE SULFUR 























Date 
Intake | Urine | Feces |Intake| Urine | Feces | Intake| Urine | Feces Intake| Urine | Feces 
mo.-day | gm. mg. mg. mg. mg. mg. | mg. mg, mg. | mg. 
3-24 8.43 5.86 1348 436 464 | 3273 | 2649 142 724 388 119 
3-27 8.43 6.45 1348 585 381 | 3273 | 2890 131 724 176 104 





— 








TE Fas 
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Norman 


TABLE 465 
57 months 


PositivE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 













































































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date ; 
Intake] Urine | Feces | Intake| Urine | Feces | Intake) Urine | Feces | Intake] Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
3-24 991 12 764, 310 90 V7} 2155 112 136 | 2324 | 1764 561 
3-27 991 17 592 310 109 133 | 2155 139 157 | 2324 | 2543 550 
TABLE 466 Norman 
MEASUREMENTS OF THE BoNES 
OF THE WRIST 
TABLE 467 Norman 
AGE, months 59 RECUMBENT LENGTH AND 
CARPALS WEIGHT 
AREA, sq. mm. 
Hamate 56 
Capitate 80 Age ae apes Weight 
Lesser Multangular 6 engt 
Lunate 6 
Teac ate 17 mo.-days em. kg. 
54-23 99.1 16.44 
GREATEST DIAMETER, mm. 56-18 — 18.20 
Hamate 10 56-23 — L7..75 
Capitate 13 = 
Lesser Multangular 3 
Lunate 3 
Triangular 5 
Epiphyses 
Ist Metacarpal 6 
2nd Metacarpal i 
3rd Metacarpal 8 
4th Metacarpal 7 TABLE 468 Norman 
ULNA HEIGHT AND WeiIaut Recorp 
DIAMETER, mm, 
Distal metaphysis 12 , 
Age Height Weight 
RADIUS 
DIAMETER, mm months inches pounds 
Distal epiphysis 15 ro 39 361 
eee: 53 683 
WRIST AREA,* sq. mm. 804 142 Sah 724 
7 5 ; 
* Measured with the planimeter using Flory’s 151 552 i 
landmarks (Monographs of the Society for Re- sie 743 
search in Child Development, Vol. I, No. 3, 1936). —— 





TABLE 469 Norman 


57 months 


NITROGEN PARTITION OF THE URINE 


Values in grams of nitrogen per day 


























} Total * EA Grodtintnel ay et) Union. 
Date nitroven Urea Ammonia | ie Cyrantinal Creatinine | mea 
3-30 5.16 4.69 0.154 HeIg8 2) S141 0.070 
3-31 5.69 5 .67 0.222 0.166 0.133 0.085 
4-4 5.16 4.79 Ovls83 0.172 0.154 —- 
4-5 6.08 3.87 0.202 0.201 0.144 0.117 








The age given is the initial age at start of study. 


TABLE 470 Norman 


SKELETAL MATURATION 


Values in months 

















Chrono- HAND | ELBOW | AVERAGE 
logical : l —— a Ss St ol a ae nr ea 
age (Pewee ee Flory t Kellyt Todd§ | Todd§ | Todd§ 

59 48 | 29 } > | 51 | 51 51 





* Baldwin, B. T., Busby, L. M., Garside, H. V. Anatomie growth of children. University of Iowa 
Studies in Child Welfare, vol. 4, no. 1, 1928. 

+ Flory, C. D. Osseous development in the hand as an index of skeletal development. Monographs 
of the Society for Research in Child Development, vol. 1, no. 3, 1936. 

t Kelly, H. J. Anatomic age and its relation to stature. University of Iowa Studies in Child Welfare, 
vol. 12, no. 5, 1937. 

§ Determined by T. Wingate Todd and C. C. Francis, Western Reserve University, Cleveland. 





NORMAN 
Ficure 747. Actual size reproduction of roentgenogram of jaws. 
Chronological age 59 months. 
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NORMAN 


Ficgure 748. Actual size reproduction of roentgenogram of left hand 
Chronological age 59 months. 





RONALD 
















































































TABLE 471 Ronald 
59 months 
Foop INTAKE 
Values in grams per day 
DATE DATE DATE 
Food 3-24 Food 3-24 Food 324 
to to to 
3-27 3-27 3-27 
Apple 100 | Cabbage 25 | Whole orange “100, 
Banana 100 || Carrot 25 || Potato 70 
Beef, lean 60 || Celery 20 || Salt 2 
Bread, white 60 || Cheese, American} 15 || Shredded wheat 30 
Bread, whole Egg, whole 50 || Sugar (average) 151 
wheat 30 || Lettuce 20 || Canned tomato 60 
Butter 30 || Milk, fluid 400 || Water (average) 282 
TABLE 472 Ronald TABLE 473 Ronald 
RECUMBENT LENGTH AND HEIGHT AND WerIGut REcorRD 
WEIGHT = 
Age Height Weight 
Age Recumbent Weight months inches pounds 
& length i? 
— 57 421 42} 
mo.-days em. kg. 61 431 47} 
56-16 a ses 19.73 
58-17 — 20.21 
58-22 — 20.16 
TABLE 474 Ronald 


59 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 



































INTAKE HEAT FECES 
OF 
AVERAGE DAILY COMBUSTION AVERAGE DAILY 
Date Weight 
Dry Total Daily Wet Dry 
weight water intake weight weight 

mo.-day kg. gm. gm. Cal. gm. gm. 
20.20 469 1163 2130 62.0 9.3 


3-24 











The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 
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TABLE 475 Ronald 
59 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


























































































































NITROGEN PHOSPHORUS CHLORINE SULPHUR 
Date 
Intake | Urine | Feces | Intake| Urine | Feces | Intake} Urine | Feces Intake| Urine | Feces 
mo.-day gm. gm. gm. mg. mg. mg. | mg. mg. mg. mg. mg. | mg. 
3-24 8.43 6.65 0.53 | 1348 373 246 | 3273 | 3180 16 724 172 | 43 
TABLE 476 Ronald 
59 months 
PosiT1vE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 
CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date : 
Intake| Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
3-24 991 30 369 310 92 73 2155 978 12 2324 | 2351 302 
TABLE 477 Ronald 
59 months 
NITROGEN PARTITION OF THE URINE 
Values in grams of nitrogen per day 
Date Total Ur wy . Creatinine ee Uric 
nitrogen ea mmonia | 1 Creatine Creatinine and 
3-24 6.70 5.59 0.241 0.388 a 72 0.205 
3-25 6.36 5.05 0.190 0.365 0.192 0.186 
3-26 6.90 Gels 0.185 0.188 0.146 0.203 
3-28 6.70 6.02 0.210 0.200 0.145 — 























The age given is the initial age at start of study. 


TABLE 478 


VIRGINIA 





















































Virginia 
78 months 
Foop INTAKE 
Values in grams per day 
DATE DATE DATE 
Food 5-18 Food 5-18 Food 5-18 
to to to 
5-28 5-28 5-28 
Apple 100 | Cabbage 25 || Whole orange 100° 
Banana 100 || Carrot 25 || Potato 70 
Beef, lean 60 | Celery 20 |} Salt 2 
Bread, white 60 | Cheese, American} 15 || Shredded wheat 30 
Bread, whole Egg, whole 50 || Sugar (average) 63 
wheat 30 || Lettuce 20 || Canned tomato 60 
Butter 30 Milk, fluid 400 || Water (average) 872 
TABLE 479 Virginia TABLE 480 Virginia 
78 months 
0 E RECUMBENT LENGTH AND 
RAL MXAMINATION WEIGHT 
General oral condition is fair, with 
firm, healthy gums. There are no mala- Age appear: Weight 
cotic or hypoplastic teeth, spacing or ae 
diastemata. Bite is a medium overlap, AR sal k 
no protrusion. Stains on the teeth are Saat , = 
yellow. Occlusion is normal. Attrition 75-25 —_ 21.04 
is marked on upper canines, medium on 77-22 — 21.05 
lower canines and both upper and 77-27 —- 20.98 
lower posteriors, slight on lower an- 78-1 114.4 —- 
teriors. Upper deciduous central in- 78-2 — 21.16 


cisors have been shed and _ lower 
permanent central incisors are erupt- 
ing. There are quite a few open cavities 
and developmental pits in lower first 
permanent molars. In general, the oral 
condition is only fair. 


TABLE 481 Virginia 


Bioop DETERMINATIONS 

















Actual values are averages of independent 
measurements by two workers. In calculating 
the smooth values given with the balance data 
the actual values given above were smoothed by 
three-point averaging and the resulting figures 
entered for their respective balance periods. 
Values for balance periods intervening between 
measurements were obtained by interpolation. 


TABLE 482 Virginia 


HEIGHT AND Wericut RECORD 








MINERALS 
(mg. per 100 ml.) 
Age Date Plasma 
Serum phos- 
calcium phorus 
78 5-19 10.0 5.4 











Age Height Weight 
months inches pounds 
74 444 43+ 
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Virginia 


E 483 
we 78 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 












































INTAKE HEAT FECES 
OF 
Lege pee ay AVERAGE DAILY COMBUSTION AVERAGE DAILY 
Date bent Weight Taxation 

enagth Dry | Total Daily Wet | Dry rate 

weight water intake weight | weight 

mo.-day em. kg. gm. gm. Cal. gm. gm. 

5-18 114 21.06 340 1762 1661 48.8 TiO 1.5 
5-23 114 21.13 395 1772 1900 108.8 12.0 128 











The age given is the initial age at start of study. Dates given are first days of five-day balance periods. 


TABLE 484 Virginia 
78 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces | Intake! Urine |Feces Intake Urine | Feces | Intake! Urine | Feces 
mo.-day | gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. mg. 


5-18 8.43 6.91 | 0.59 | 1348 551 402 | 3515 | 277% 
5-23 8.43 6.35 | 0.76 | 1348 555 321 | 3515 | 26 





TABLE 485 Virginia 
78 months 


PositrvE MINERALS IN INTAKE, UrtnE, FEcEs 
Values are averages per day 


















































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date 
Intake) Urine | Feces | Intake] Urine | Feces | Intake Urine | Feces | Intake) Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. meg. meg. mg. 
5-18 991 | 32 651 | 310| 94 136 | 2312 | 1766 7 | 2324 | 1831] 432 
5-23 991 | 27 539 | 310 | 87 120 | 2312 | 1564 8 | 2324 | 1881 | 402 
TABLE 486 Virginia 
78 months 
NITROGEN PARTITION OF THE URINE 
Values in grams of nitrogen per day 
. Total eatinine | i 
Ys : -. | Creat >: Ir 
Date nitrogen Urea Ammonia We aaiae Creatinine Se 
5-24 6.35 5.68 0.2139) ©0487, tock 
4 : ; ; 152 elo 
5-25 6.34 DP Ay) 0.192 0.419 0164 ia 
5-26 6.62 5.69 0.182 0.346 0.141 0.134 
5-27 6.30 5.08 0.238 0.732 0.155 0.151 
5-25 2 7 0.421 0.198 0.167 
5-29 6.52 5.72 0.209 0.43 163 ete 
oO. ; 434 0.16 5 
5-80 6.06 5.78 0.200 0.524 0 7 Dies 











The age given is the initial age at start of study. 


WILLIAM 


















































TABLE 487 William 
47 months 
Foop INTAKE 
Values in grams per day 

DATE DATE DATE 
Food 3-24 Food 3-24 Food 3-24 

to to to 
3-30 3-30 3-30 
Apple 100 || Cabbage 25 || Whole orange 100 
Banana 100 | Carrot 25 || Potato 70 
Beef, lean _ 60 | Celery 20 || Salt Z 
Bread, white 60 || Cheese, American} 15 || Shredded wheat 30 
Bread, whole Egg, whole 50 || Sugar (average) 151 
wheat 30 | Lettuce 20 || Canned tomato 60 
Butter 30 || Milk, fluid 400 || Water (average) 582 

TABLE 488 William 


47 months 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 


























INTAKE HEAT FECES 
OF 
Dat cag Weicht AVERAGE DAILY COMBUSTION AVERAGE DAILY 
eg 1 8 h elgh Laxation 

Se) Dry Total Daily Wet Dry rate 

weight water intake weight | weight 

en eae cm gm. Cal. gm. gm 

3-24 109 18.60 474 1527 2149 70.4 112 Le 
3-27 109 19.00 455 1407 2115 90.0 13.6 ) LAr 

















The age given is the initial age at start of study. Dates given are first days of three-day balance pe- 


riods. 


TABLE 489 


William 


47 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date 
Intake | Urine | Feces | Intake) Urine | Feces | Intake) Urine | Feces |Intake| Urine | Feces 
mo.-day | gm. gm. gm. mg. mg. mg. mg. mg. mg. meg. mg. mg. 
3-24 8.43 6.61 1.29 | 1348 546 389 | 3273 | 3109 36 724 425 93 
8.43 7-06 1.24 | 1348 559 476 | 3273 | 2674 49 724 461 126 


3-27 
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William 


TABLE 490 
47 months 


PosrrrvE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 






















































































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Dat 
a Intake) Urine | Feces |Intake| Urine | Feces |Intake) Urine | Feces Intake Urine | Feces 
mo.-day mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 
3-24 991 47 599 | 310 38 174 | 2155 | 1837 58 2324 | 3727 491 
3-27 991 57 801 310 60 211 | 2155 | 1360 52 2324 | 2586 497 
TABLE 491 William 
47 months 
NITROGEN PARTITION OF THE URINE 
Values in grams of nitrogen per day 
Date Lele: Urea Ammonia dente Creatinine ae 
3-24 6.74 Gare | 0.270 0.290 0.188 0.161 
3-25 6.66 6.10 0.242 0.200 0.160 0.136 
3-26 6.42 6.19 0.270 0.180 0.150 Oe aa 
3-27 £6 TAG 6.69 0.270 0.219 0.187 0.148 
3-28 6.94 6.68 0.226 O3257 0.187 0.163 
3-29 6.84 6.34 0.268 0.254 Ones 0.153 
3-30 Th ee, 7.06 0.320 0.300 0.183 0.190 
3-31 Gee 5.96 0.258 0.214 0.167 —_— 
4-3 5.68 4.44 0.166 0.218 0.136 0.128 
The age given is the initial age at start of study. 
TABLE 492 William 
RECUMBENT LENGTH AND 
WEIGHT 
Recumbent in 
Age length Weight 
mo.-days cm. kg. 
46-21 109.1 18.60 
46-26 — 18.94 
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MINERAL METABOLISM OF TWELVE 
PRESCHOOL CHILDREN 
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the direction of 
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periment Station, Massachusetts State College, Amherst. Member of 
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Mary Peggy Pat Judy Mae 


Ficure 749. The girls studied at the Cunningham Home. 


PREFACE 


URING the three-year period between 1936 and 1939 the 

Department of Home Economies of the College of Agricul- 
true at the University of Illinois conducted investigations into 
the mineral metabolism of healthy boys and girls of preschool 
age. The study was planned to contribute information to the 
question concerning the calcium requirement of children. A paper 
had just been published* in which the conclusion was made that 
whereas one pint of milk daily would provide for maximal eal- 
cium retentions in well-nourished children, as much as one quart 
might be needed by the undernourished child. This study sug- 
gested to us that important contributions might be made to the 
problem if we could use, as subjects, children whose skeletal 
tissues were so well stocked with calcium salts that they would 
need calcium only for the newly developing bone and soft tissues. 
The major purpose of the present study therefore was to deter- 
mine the minimum quantity of dietary calcium required to in- 
duce maximum calcium storage in well-nourished children. In 
addition, determinations for nitrogen, phosphorus and iron also 
were made, primarily because we wished to make maximal usage 
of the metabolic materials which had been accumulated at such 
great cost in funds, labor and planning. The importance of 
having data for phosphorus and nitrogen in the interpretation of 
calcium retentions was not appreciated until long after the study 
had been finished. 

The studies were carried out in the Cunningham Children’s 
Home, maintained and operated by the Methodist Conference. 
The purpose of that institution is to provide a temporary home 
for children whose families are broken, either by divorce or by 
the death of one member of the family. Hence, the children are 
expected to return to their parent as soon as a home can be re- 
established. The Home is notable for its intelligent attitude 
toward the children and their needs, and by its air of happiness, 
goodwill and comradeship, which prevailed among the children 
and their supervisors. 

Had it not been for the Cunningham Children’s Home and the 

* Daniels, A. L., M. K. Hutton, E. M. Knott, G. Everson and O. E. Wright. 


Relation of ingestion of milk to calcium metabolism in children. Am. J. Dis. 
Child., 34: 499, 1934. 
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cooperation given by the Board of Trustees and by Mrs. 
Charlotte Fitzgerald, superintendent, this study could not have 
been undertaken or carried out to its successful conclusion. In 
addition to providing the necessary space and equipment, the 
Board of Trustees also served as an interpreter of our experiment 
to the public. Mrs. Fitzgerald, as temporary legal guardian of the 
children, handled all contacts with the parents. Her sympathetic 
understanding and faith in us, when from time to time our prob- 
lems seemed insurmountable, gave us the necessary encourage- 
ment to continue the work. I welcome this opportunity to ex- 
press our sincere appreciation for their contribution. 

The unique approach used in this study was proposed by Dr. 
H. H. Mitchell of the Division of Animal Nutrition, University 
of Illinois. It was his suggestion that each subject be put into a 
well-nourished condition by feeding, at the beginning of the 
study, a diet generous in calcium—hence the three-month period 
during which the daily calcium intake approximated 1600 to 
1800 mg. Moreover, the method for determining calcium utiliza- 
tion, 1.e., the use of two levels of calcium, both in excess of the 
maintenance requirement, and the computation of percentage 
utilization on the basis of the increment in retention in relation 
to the increment in intake, had previously been applied by Dr. 
Mitchell to data relating to the calcium metabolism of farm 
animals.* Obviously, much of the credit for the contributions 
made by this study should go to Dr. Mitchell. In addition, his 
helpful suggestions and constructive criticism throughout the 
studies were invaluable to those of us who were conducting the 
work. 

Gladys Kinsman, Ph.D., now Professor of Nutrition at the 
University of Illinois, was associated with the project during the 
study of the girls and the first year of the study with the boys. 
Jointly, we were responsible for planning the details of the study 
and she was in charge of the chemical analyses. Her knowledge 
of preschool children, both from the psychological and the physi- 
cal growth standpoints, was responsible for the smoothness with 
which the investigation progressed. Moreover, much of the sue- 
cess of the study was due to her familiarity with, and high 
standards in, the analytical phases. Grateful acknowledgment 


* Mitchell, H. H., and F. J. McClure. Mineral nutrition of f animals 
Bulletin National Research Council No. 99, Washington, 1937. ge oanee’ 
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is made for her many contributions throughout the experiment 
and during these past months, while the original records were 
being compiled for inclusion in this volume. 

Dr. Kinsman and Dorothy Sheldon, M.S., together, supervised 
the analytical work of the laboratory during the first two years 
of the study, and, assisted by Janice Smith, M.S., were respons- 
ible for the preparation of the metabolic materials for analysis. 
The calcium analyses were carried out by Dr. Kinsman, Miss 
Sheldon, Elizabeth Jensen, B.S., and Herta Breiter, B.S. The 
phosphorus balances were determined by Milicent Hathaway, 
Ph.D., Irene J. Twomey, M.S., Marie Bernds, M.S., Rosalind 
Mills, M.S., Beula McKey, B.S., and Marjorie Pickens, Ph.D. 
Elizabeth Kempster, M.S., made the nitrogen assays during the 
studies of both the girls and the boys. Miss Jensen determined 
the creatine and creatinine excretions for the girls. During the 
third year of the study Miss Mills and Miss Kempster were 
responsible for the preparation of the metabolic materials for 
analysis. Whereas each person was responsible for a specific por- 
tion of the work, all were familiar with the other phases of the 
analytical procedures and it was the interest which these young 
women had in the study, their dependability and versatility and 
above all, their willingness to work overtime whenever the occa- 
sion demanded, which insured the progress of the analytical 
work on schedule. Their contribution to the study cannot be 
overestimated. 

The preparation of the food and the care of the children was 
in the hands of Frances Utterback Crane, B.S., Helen King, 
B.S., Marie Bernds, M.8., Nellie Ratcliffs, B.S., and Charlotte 
Beard, B.S., all of whom were graduates of the curriculum in 
home economics at the University of Illinois. The success of the 
entire investigation depended on their careful collection of the 
metabolic materials for analysis. The fact that so few errors 
occurred in these long-time studies is a testimonial to their 
accuracy, dependability, and interest in the project and the 
children. . 

Dr. James B. Gillespie, pediatrician of the Carle Memorial 
Clinic, Urbana, Illinois, kindly gave his services in examining the 
children before the studies started and from time to time as they 
progressed. Dr. C. Gianturco, roentgenologist at the same clinic, 
contributed the roentgenograms of the hands of the girls. Dental 
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care was provided during the first year by the late Dr. E. P. 
Little and later by Dr. J. B. Ruyle, dentists practicing in the 
Champaign-Urbana district. 

The major expenses of the study were defrayed by funds allot- 
ted by the Illinois Agricultural Experiment Station, for research 
in nutrition in the Department of Home Economics. We are 
grateful to Professor Lita Bane, Head of the Home Economics 
Department and to the late Dean Herbert Mumford and to 
Dean J. C. Blair, directors of the Experiment Station during the 
time of the study, for their interest in the study and their willing- 
ness to devote such a large portion of research funds to it. In 
addition, throughout the three years, special funds were made 
available by the American Dry Milk Institute, Inc. Grateful 
acknowledgment is herewith made to the Research Board of 
that company and to Mr. R. McCann, director, for their con- 
tribution. 

The department of Home Economics and the Illinois Agricul- 
tural Experiment Station wish to acknowledge their indebted- 
ness to the Children’s Fund of Michigan for the opportunity to 
publish, in detail, these data on the mineral metabolism of the 
12 children. 

JULIA OUTHOUSE HoLMES 
Research Professor in Nutrition 


Massachusetts State College 
Amherst 


PROCEDURE AND METHODS 


HE subjects used in the investigations were five healthy pre- 

school girls and seven boys. The girls were studied for 32 
consecutive weeks; later, the boys composed a study group for 
72 consecutive weeks. While the studies were still in the planning 
stage the intention was to exercise rigid control in the selection 
of the subjects, with respect to age, weight and body type. 
Actually, however, too few preschool age children had been 
assigned to the Home, for a period sufficiently extended to make 
them suitable as subjects, to allow any selection whatsoever. 
DeWayne was temporarily transferred from the County Chil- 
dren’s Home for the express purpose of being one of the subjects 
and the two brothers, Orville and George, were included in the 
group on the very day that they were admitted into the Home. 
Because of the scarcity of children of a suitable age, the subjects 
were not as uniform in size, weight and nutritional background 
as desired. 

For our study on calcium metabolism the type of food habit- 
ually served in the Children’s Home was fortunate. The Home 
had its own dairy herd, consequently, milk formed a substantial 
part of the regular diet. Not only were pitchers of milk on the 
table at all three meals and all children required to drink some 
milk, but also cream soups or bread and milk formed one of the 
meals each day. Thus, there was good reason for believing that, 
with the possible exception of the three recently admitted chil- 
dren, the subjects had unusually good stores of calcium in their 
bones, even before the experiment started. 

The space arranged for us at the Children’s Home consisted 
of a separate bathroom for the children, a large room which 
served both as kitchen and dining room, a dormitory with indi- 
vidual beds for each child, a large play room, and a room for one 
attendant. Although the quarters were unpretentious they satis- 
fied the needs of the children and of our investigation. During 
the studies every effort was made not to disturb the usual activi- 
ties of the children. The playroom and playground had suitable 
but simple play materials. Each morning and afternoon, summer 
and winter, the children were out of doors when it was not rain- 
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ing or snowing. On Sunday the children went to Sunday School, 
accompanied by their attendant, with a collection of bottles for 
emergency use. Occasionally, entertainments for the children 
were given by various groups of townspeople and our children 
participated in everything but the refreshments. 


Purposes of Study 


One of the purposes of the studies was to determine the maxi- 
mum rate of caleium retention by well-nourished children and to 
find the minimum daily intake of calcium required to maintain it. 
During the first part of the investigation, an attempt was made 
to saturate the body tissues with calcium by feeding generous 
quantities over a comparatively long period of time, with the 
hope that subsequent calcium retentions would be representative 
of the calcium needs of developing tissue.* An attempt was also 
made to determine the extent of the utilization of the calcium of 
milk by preschool children. The calcium level was changed from 
period to period by changing the quantity of dry milk solids 
consumed. These increments in calcium were planned to give 
significant differences in retention and at the same time to keep 
the highest level of intake below the minimum requirement for 
maximum retention. + 

The question arose whether the pure calcium salts, which are 
frequently recommended by physicians as a supplement to the 
diet, compare favorably with milk in providing assimilable cal- 
clum. Di-caleium phosphate was selected for study because of its 
relatively high calcium and phosphorus content, its palatability 
and its low cost. For intervals of from 7 to 13 weeks, each of six 
boys was given, daily, 126 mg. of calcium in the form of CaHPO,. 
The calcium salt was weighed in weekly allotments of exactly 
3.8 gm. for each child; this amount was divided into seven ap- 
proximately equal parts, each of which was placed in a gelatin 
capsule. One capsule was given each morning at breakfast.{ 

To test the effect, if any, of lactose on calcium metabolism, 


Rae ee eee nae D. Sheldon, I. Twomey, J. Smith and H. H. 
199, 1939, ‘ale equirements of five preschool girls. J. Nutrition, 17: 
eset ifeecn enon E. Jensen, M. Bernds, J. Outhouse and H H. 
ath 17: 429, 1939, 10n of the calcium of milk by pre-school children. J. Nutri- 

t Kempster, E., H. Breiter, R. Mills, B. McKey, M. Bernds and J. Outhouse. 


4is tili - 4 f , 3 : : 
20: 279, Sauna of the caleium of di-caleium phosphate by children, J. Nutrition. 
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five of the boys were given thirty-six grams of lactose per day.* 
This amount of lactose, plus that of the milk solids of the basal 
dietary, approximated the quantity of lactose contained in one 
quart of milk. The milk sugar was ash-free and contained no 
sterols. The quantity of sucrose which the children had been 
allowed in their basal diet was decreased by an amount equiva- 
lent to the added lactose so that the intake of di-saccharides 
would remain constant. 


Foods and Feeding 


Each child’s food was prepared separately. This necessitated 
weighing the foods before they were cooked and had an advant- 
age in that, once the foods were cooked, they could be served 
immediately. For the few foods which were to be served mashed, 
group cooking was used. For preparing the individual foods, 
pyrex frying pans, casseroles and ramekins were used and the 
foods were served in the dishes in which they were cooked. All 
residues remaining after each meal were carefully removed with 
distilled water (and a rubber policeman) and sent to the labora- 
tory for analysis. 

The same basal diet wasfed throughout thestudy. Balances were 
determined on the basis of 7-day periods. Seven different groups 
of food were selected (one for each day of the week) and these 
were repeated each week of the experiment. Carmine markers 
were given with breakfast the first morning of each period. Since 
during one phase of the investigation the plan was to feed cal- 
cium at a very low level, only low-calcium foods were permissible. 
For this reason few vegetables, especially those of the leafy type, 
were included. A small portion of milk solids, equivalent to about 
200 ml. of fluid milk, was allowed daily for cooking purposes. 
A prime requirement of the diet was that it must provide the 
essential nutriments other than calcium. Since few vegetables 
and only small amounts of milk were allowed, it seemed advis- 
able to supplement the natural foods with concentrates. Thus, 
cod-liver oil, ferric chloride, and ascorbic acid were given daily. 
In the study with girls, tiki tiki was fed. The acceptability of the 
foods to the children and their availability at all seasons of the 
year were considered in selecting the foods in the basal dietary. 

* Mills, R., H. Breiter, E. Kempster, B. McKey, M. Pickens and J. Outhouse. 


The influence of lactose on calcium retentions in children. J. Nutrition, 20: 
467, 1940. 
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To meet individual caloric demands, bread, butter fat, sugar 
(C.P.) and jelly were allowed ad libitum. Bread was weighed as 
used; butter fat, sugar and jelly were weighed at beginning and 
end of each week; distilled water was used for cooking and 
drinking purposes as well as for rinsing the dishes. 

The foods were sampled for analysis at the time they were 
weighed for cooking. To insure uniformity in the composition of 
the diets, the meats were put through the grinder three times, 
leafy vegetables were shredded, and other vegetables were either 
diced, sliced or mashed. Between the preparation and the weigh- 
ing, the foods were kept fresh and crisp by wrapping them in 
damp towels or in wax paper. Any adhering droplets of moisture 
were carefully removed before weighing. The food portions 
weighed for analysis were placed in the food-composite casserole, 
covered with oiled silk, and kept in an electric refrigerator. The 
composite for the preceding day was sent to the laboratory each 
morning. 


Collection of Excreta 


Straight-sided glass specimen jars approximately 6 inches in 
diameter and 4 inches high were used for both urine and stool 
collection from the girls; the kidney secretions and feces being 
collected separately. These jars were also used to collect the 
boys’ stools. Both the girls and the boys preferred to have the 
jars placed on the floor, although a specially constructed rack 
was available under the toilet seat. The jars, each containing 
only the feces from a single defecation, were retained, covered, 
in a refrigerator pending transportation to the laboratory. The 
urine of the boys was collected through a 150 mm. funnel into a 
2.5 liter bottle. The bottles for the 24-hour urine collections were 
rinsed in 5 per cent thymol and dried. The excreta for each 
24-hour period was transported to the laboratory each morning 
and immediately prepared for analysis. 


Preparation of Samples 


Food: The composite samples of food weighed out each day 
were transferred to casseroles and treated with dilute HC] (1:9), 
according to the method of Stearns.* At the end of each seven 

at SP ie eee ‘ ‘ f 5 

Stearns, G. A rapid gravimetric method for the preparation of fo 


suitable for use in nitr ‘ Bon od digests 
1929, e tor use in nitrogen and mineral analyses. J. Lab. Clin. Med. 14: 956, 
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days the viscous digest was forced through a 1 mm.-pore Biichner 
funnel (removable plate). The small amount of material which 
was too coarse to pass through the funnel was ashed and added 
to the sample. The combined sample was divided into two ap- 
proximately equal parts and each was made up to 4 liters with 
redistilled water. Each part was analyzed in triplicate and the 
six determinations were averaged. The material, now in a fairly 
fluid condition, was sampled with pipettes which had wide 
tips and had been carefully calibrated. Each baking of bread was 
analyzed. Representative slices from each loaf of each batch were 
weighed and later dried in an electric oven, finely ground in a 
mortar, digested over night with dilute HCl (1:9), filtered 
through a 1 mm.-pore Biichner funnel, and made to volume. All 
samples were withdrawn with calibrated pipettes with wide tips. 

The dishwashings collected for each period were evaporated to 
dryness in Kjeldahl flasks and digested with a 1:1 mixture of con- 
centrated sulfuric and nitric acids. The digest solution was trans- 
ferred to a 500 ml. volumetric flask and made up to volume. The 
calcium in the dishwashings was deducted from the total intake 
values for calcium. 

Excreta: The feces excreted prior to emergence of each carmine 
marker were combined for the preceding balance period and 
digested with dilute HCl (1:9) on a steam bath. The digest was 
filtered through a Biichner funnel; the residual material was 
ashed in a muffle furnace and added to the sample, which was 
then made up to 2000 ml. The total 24-hour collection of urine 
was made up to 1500 ml. with redistilled water. Of this sample, a 
100 ml. aliquot was taken for the composite to be analyzed at 
the end of the period. 


Chemical Methods 


Calcium: The samples were evaporated to dryness over a 
steam bath, ashed in a muffle furnace at 600° C. and treated for 
the removal of silicates according to the Frear and Kahlenberg 
method,* before determination of calcium by the MeCrudden 
method.+ Di-brom cresol purple was used as an indicator, and 


* Frear, D. E. N., and O. J. Kahlenberg. A study of the accuracy of the 
McCrudden method for calcium and magnesium in biological materials. J. Biol. 
Chem. 100: 85. 1933. ; 

+ MecCrudden, F. H. The determination of calcium in the presence of magne- 
sium and phosphates: The determination of calcium in urine. J. Biol. Chem., 
10: 187, 1911-12. 
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the calcium was titrated with a standard solution of potassium 
permanganate. a 

Phosphorus: The phosphorus was determined according to 
the method of Meigs, Blatherwick and Cary,* with slight modifi- 
cations. Only one precipitation with (NH4)s)>\MO;O. was used in 
this study since no advantage was found in the double precipita- 
tion as prescribed by these authors. ; 

All of the materials were sampled in triplicate into 500 ml. 
Kjeldahl flasks and digested with 25 ml. of 1:1 mixture of con- 
centrated H.SO, and HNO;. If the samples did not become color- 
less in a reasonable length of time the flasks were cooled and 
5 to 10 ml. of concentrated HNO; were added. When digestion 
was complete, 50 ml. of water were added and the solution re- 
heated for 15 to 30 minutes. The contents of the flask were 
quantitatively transferred into 400 ml. beakers. The samples 
were then diluted to 200 ml. with redistilled water. The solution 
was heated to boiling immediately upon adding 30 ml. of 33 per 
cent NH,NOs, after which 40 ml. of 8.6 per cent (NH,)sNO7Oox 
were added slowly with stirring. The mixture was again brought 
to boiling and stirred for about two minutes to insure more 
nearly complete precipitation of the ammonium phosphomolyb- 
date; it was then allowed to stand over night. 

The precipitate was decanted into Munktell’s (No. OK) low- 
ash filter paper and washed once with 25 ml. of wash liquid 
(100 gm. of NH,NO; and 80 ml. of 70 per cent HNO; in 2 liters 
of water). The precipitate was dissolved in a minimum amount 
of 2.5 per cent NH,OH and 35 per cent HCl was added dropwise 
until the precipitate formed from one drop dissolved very slowly. 
Then 5 ml. of magnesia mixture (110 gm. of MgCl.-6H.O, 
210 gm. of NH,Cl, and 4 ml. of 35 per cent HCl made up to 
2 liters with water) were added slowly. Two drops of one per cent 
phenolphthalein were added as an indicator, the mixture was 
heated to boiling, and 10 ml. of 28 per cent NH,OH added. The 
resulting precipitate was stored in an ice box over night. Before 
the final filtration through low-ash filter paper, 10 ml. of 28 per 
cent NH,OH were added, and the precipitate was subsequently 
washed with 2.5 per cent NH,OH until the filtrate was free of 
chlorides. The paper and precipitate were placed in a tared 

* Meigs, E. B., N. R. Blatherwick and C. A. Cary. 
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crucible and charred over a low flame to prevent ignition of the 
filter paper. The residue was ignited at 800° C. in a muffle 
furnace to a white ash. The final product (magnesium pyro- 
phosphate) was weighed and the amount of phosphorus com- 
puted (weight Mg,P,0;x0.2784 =P). 

Nitrogen: The Kjeldahl method for the determination of 
nitrogen was used. The samples were digested with 20 ml. of 
concentrated sulfuric acid, approximately 10 grams of sodium 
sulphate, and 3 ml. of a 10 per cent solution of copper sulphate. 
About 300 ml. of redistilled water was added. For the distillation 
a small amount of pumice stone powder was used to prevent 
bumping. Sixty cubic centimeters of concentrated sodium hy- 
droxide were added and the mixture distilled into standardized 
sulfuric acid. The excess acid was titrated with sodium hydrox- 
ide, using a mixture of methyl red and methylene blue as an 
indicator. The indicator was prepared by mixing 0.125 grams of 
methyl red and 0.0825 grams of methylene blue and diluting to 
100 ml. with 90 per cent alcohol. 

All determinations were done in triplicate, and those determi- 
nations which varied by more than one per cent were discarded. 
A set of three blanks was run for each group of analyses and the 
value obtained subtracted from that of each sample. 
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TABLE 493 


AVERAGE Datty INTAKE OF Foops IN BASAL DIETARY 
BY Mary, Jupy, Man, Pat, Peaey 
Values in grams per day 








Apple sauce 
Apricots 
Ascorbie acid 
Banana 

Beans, green 
Beef, dried 
Beef, ground 
Cabbage 
Cornmeal 
Carrot 

Casein 
Chicken 
Chicken broth 
Di-calecium phosphate 
Egg white 

Kgg yolk 
Farina 

Fruit juice, mixed 
Grapefruit 
Grapefruit juice 
Lemon juice 
Lettuce 

Liver, beef 
Macaroni 
Oatmeal 
Peach 

Pear 

Pear juice 
Pineapple 
Pineapple juice 
Potato, Irish 
Potato, Sweet 
Prunes 

Rice 

Spaghetti 
Tapioca 
Tomato juice 
Tuna fish 




















DATE 
10-14 1—20 3-24 4-28 5-5 
to to to to to 
1-20 3-24 4-28 5-5 6-9 
36 36 36 36 36 
3 3 3 3 =) 
Hil Oel Oat OF Ca 
By 27 27 oi PH 
7 7 7 7 ff 
6 6 6 6 0 
26 26 26 26 34 
i 7 7 7 7 
3 3 a 3 3 
4 4 4 4 4 
10 10 3 0 0 
8 8 8 8 8 
14 14 14 14 14 
‘¥ 0 0 0 0 
68 68 68 68 34 
16 16 16 16 16 
6 6 6 6 6 
14 14 14 14 14 
13 13 13 ibs: 13 
2 2 2 2 ve 
6 6 6 6 6 
1 1 1 1 1 
8 8 8 8 8 
Pe 2 2 v. 2 
4 4 4 4 4 
14 14 14 14 14 
25 25 25 25 25 
2 2 2 2 2 
shat Nit 11 11 11 
ll 1 1 1 1 
(hs 75 15 75 15 
iil 11 al 11 Tak 
9 9 9 9 9 
6 6 6 6 6 
4 4 4 4 4 
1 1 1 1 1 
36 36 36 36 36 
8 8 8 8 8 











* Not all of the foods were 


were repeated during each sey 
food during each period. 


given every day in the periods. 
en-day period. The averages giv 


Seven diets, one for each day of the week, 
en are one-seventh of the total intake of a 
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MAE 


Fiagure 750. Actual size reproduction of roentgenogram of hand. 
Chronological age 39 months. 
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MAE 
Fiagure 751. Actual size reproduction of roe1 
hand. Chronological age 45 months. 


itgenogram of 
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TABLE 494 Mae 


MEASUREMENTS OF THE BONES OF THE WRIST 














Age, months 39 45 ||Age, months 39 45 
Carpals Carpals 
Area, sq. mm. Greatest diameter, mm. 
Hamate 45 46 Hamate 9 9 
Capitate 61 3 Capitate 11 12 
Lunate 6 8 Lunate 2 3 
Triangular 16 18 Triangular 4 5 
Ulna Epiphyses 
Diameter, mm. Ist Metacarpal 5 6 
Distal epiphysis 0 0 2nd Metacarpal 6 6 
Distal metaphysis 11 11 3rd Metacarpal 6 6 
Radius 4th Metacarpal 5 5 
Diameter, mm. 
Distal epiphysis 13 14 || Wrist area,* sq. mm. 772 ~=|802 




















* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development Vol. I, No. 3, 1936). 


TABLE 495 Mae 
40 months 


AVERAGE Datty INTAKE oF Foops Not INcLUDED 
IN Basau Dirt 
Values in grams per day 






































Date a Butter | Bread Sugar Jelly pasty Water 
10-14 21 23 28 24 60 4 600 
10-21 21 24 24 26 42 4 786 
10-28 21 19 8 34 31 6 714 
11-4 21 20 13 32 23 4 657 
11-11 21 20 14 10 21 5 714 
11-18 21 16 ANGE 30 24 t 693 
11-25 21 25 26 32 21 7 657 
12-2 21 22 30 28 28 6 543 
12-9 21 18 26 40 15 i 571 
1-13 21 21 16 22 LZ 6 743 
1-20 21 24 31 21 28 6 864 
1-27 21 23 33 20 28 6 771 
2-3 21 25 37 20 36 6 728 
2-10 21 24 43 19 36 6 850 
2-17 21 25 36 18 36 cf 721 
2-24 21 25 46 iB 30 T 757 
3-3 21 24 ihe 15 16 7 721 
3-10 21 25 28 18 28 7 721 
3-17 21 22 20 21 18 8 771 
3-24 42 20 16 38 21 8 743 
3-31 42 22 31 21 21 8 836 
4-7 42 25 18 21 21 6 721 
4-14 42 25 10 21 6 8 728 
4-21 42 22 17 21 14 8 725 
4-28 63 12 6 21 14 8 771 
5-5 63 13 31 21 14 ‘4 157 
5-12 63 21 13 21 11 7 757 
5-19 60 15 20 21 8 ‘ 786 
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TABLE 496 Mae 
40 months 
Bopy WEIGHT 
Date kg Date kg. Date kg 
ll-t7 406 1-20 13.38 3-24 13.61 
11-24 14.29 1-27 12.25 3-31 13.83 
1921 14.51 ong 13.38 427 13.61 
4-14 14.06 
12-8 14074 2-10 13.38 4-21 13.61 
12-15 14.51 IAT 13.15 
13299 13.61 2-24 13.38 4-28 13.61 
5-5 13.61 
12-29 14.51 a 13.61 5-12 13.61 
1-6 13.15 3-10 13.15 5-19 14.51 
leaks 13515 iy 13.61 5-26 13.61 
TABLE 497 Mae 
40 months 
URINE CREATININE PER 24 Hours 
Date mg. Date mg. Date mg. Date mg. 
9-30 206 10-31 235 11-33 ae er Oar 
10-1 330 Lisi 324 11-24 319 1513 225 
10-2 314 11-2 260 11-25 224 1-14 284 
10-3 324 piled 268 11-26 251 1-15 300 
10-4 299 11-4 220 Li57 302 1-16 366 
10-5 218 11-5 232 11-38 316 ely 333 
10-14 Pals 11-6 305 11-29 363 1s 287 
10-15 260 11-7 267 11-30 270 1-19 288 
10-16 268 11-8 310 1g] 296 1-20 207 
10-17 236 11-9 a2 12-2 225 1-91 276 
10-18 260 11-10 274 12-3 245 1-99 300 
10-19 259 11-11 228 34 302 1-23 318 
10-20 257 11-12 230 12-5 312 1-24 360 
10-21 229 11-13 308 12-6 347 1-25 322 
10-22 250 11-14 263 12-7 283 1-26 302 
10-23 272 11-15 346 12-8 315 1-97 
10-24 284 11-16 285 12-9 220 1-98 ar 
10-25 250 [iet7 241 12-10 250 1-29 293 
10-26 242 11-18 218 12-17 303 -30 272 
10-27 246 11-19 218 12-12 310 31 347 
10-28 206 11-20 286 12-13 348 1 318 
10-29 244 11-21 254 12-14 288 x 324 
10-30 276 11-22 350 12-15 288 
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TABLE 498 Mae 
40 months 


NirroGen, Caucium, PHospHorus In INTAKE, 
URINE, FECES 
Values are averages per day 




















NITROGEN CALCIUM PHOSPHORUS 
Date 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. 
10-14 8.04 5.88 1.13 1796 84 1705 1855 579 1201 
10-21 8.06 6.40 0.98 1814 Tea 1514 1847 639 1147 
10-28 7.69 6.46 0.98 1803 65 alk @ ay 1839 625 1262 
11-4 7.86 6.85 0.90 1806 46 1406 1859 525 1095 
11-11 roa y a 6.77 0.84 1796 49 1418 1844 584 1063 
11-18 7.50 Gore 0.98 1809 60 1734 1860 553 1311 
11-25 8.30 wails 0.95 1801 58 1646 1861 567 1272 
12-2 8.17 6.68 1.01 1812 56 1724 1851 515 1284 
12-9 7.80 6.45 1.00 1799 56 1691 1934 514 1274 
EK 
1-13 6.02 6.58 0.89 1802 61 1692 1851 592 1212 
1-20 8.36 6.75 — 1806 64 1739 1856 555 277 
1-27 7.84 i ee 0.88 355 61 271 728 430 275 
2-3 ture 6.80 0.91 354 64 244 729 396 274 
2-10 8.20 6.79 0.88 357 58 278 723 361 276 
2-17 8.10 6.35 0.76 350 58 234 698 413 245 
2-24 8.58 y (eres 0.83 363 59 207 652 360 283 
3-3 7.82 = grin le 0.75 350 58 252 699 413 274 
3-10 8.05 7.03 0.75 352 62 221 719 363 257 
3-17 7.86 7.19 0.72 346 59 215 698 364 246 
3-24 8.08 6.61 0.93 601 60 431 887 403 349 
3-31 8.58 7.26 0.79 605 73 446 914 453 348 
4-7 8.24 7.48 0.85 606 Li 457 895 503 361 
4-14 7.92 6.78 0.85 594 65 452 869 465 356 
4-21 7.94 7.10 0.88 601 65 462 872 488 321 
4-28 8.79 7.48 0.81 855 82 715 1072 525 477 
5-5 8.36 7.39 0.81 862 62 706 1097 548 457 
5-12 7.98 6.99 0.89 844 54 774 1039 505 510 
5-19 8.08 7.02 0.76 888 (6: 643 1064 642 426 























‘ 


*** Collection of samples suspended to allow laboratory staff to “catch up” with analyses. Regular 


diet procedure was maintained. 


aed 


FIGURE 7 
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MARY 
Actual size reproduction of 
: 
Chronological age 37 months 


9 
2. ; 
roentgenogram 





of hand, 
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MARY 


Figure 753. Actual size reproduction of roentgenogram of hand. 
Chronological age 43 months. 
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TABLE 499 Mary 


MBASUREMENTS OF THE BONES OF THE WRIST 











Age, months 37 43 ||Age, months 37 43 
Carpals Carpals ; 
Area, sq. mm. Greatest diameter, mm. 
Hamate 45 49 Hamate 9 9 
Capitate 58 70 Capitate 10 li 
Ulna Epiphyses 
Diameter, mm. Ist Metacarpal 2 3 
Distal epiphysis 0 0 2nd Metacarpal 5 6 
Distal metaphysis 12 12 3rd Metacarpal 5 6 
Radius 4th Metacarpal 3 4 
Diameter, mm. Wrist area,* sq. mm. 805 806 
Distal epiphysis 11 12 








* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development Vol. I, No. 3, 1936). 


TABLE 500 Mary 
37 months 


AVERAGE Daltty INTAKE oF Foops Not INCLUDED 
IN Basau DIET 
Values in grams per day 









































Date aati | Butter | Bread | Sugar Jelly baa Water 
10-14 21 Ze 35 24 60 4 583 
10-21 21 25 ot 28 54 5 586 
10-28 21 lee 6 39 9 6 568 
11-4 21 19 14 31 23 3 457 
11-11 21 28 28 10 28 4 514 
11-18 21 17 21 28 28 7 536 
11-25 21 25 24 33 22 7 443 
12-2 21 25 37 29 28 6 528 
12-9 21 21 27 43 24 6 500 
12-16 21 25 21 30 yAl 6 686 
1-13 21 22 31 22 31 6 821 
1-20 21 27 14 22 ily 6 721 
1-27 21 24 31 19 ol 6 tal 
2-3 21 26 37 20 36 6 821 
2-10 21 24 47 19 36 6 771 
2-17 21 25 A7 18 36 7 836 
2-24 21 25 47 12 36 a 771 
3-3 21 25 40 15 36 7 800 
3-10 21 25 26 18 36 7 843 
3-17 21 25 30 21 36 8 800 
3-24 42 20 1s 38 13 
3-31 42 21 24 21 19 : vai 
4-7 42 25 36 21 36 6 728 
4-14 42 25 18 21 19 8 800 
4-21 42 23 21 21 13 8 704 
4-28 63 21 29 21 21 6 725 
5-5 63 14 20 21 21 7 686 
5-12 63 21 28 21 21 rf 828 
5-19 60 21 28 21 8 7 707 
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TABLE 501 Mary 
37 months 
Bopy WEIGHT 
= 5 ete kg. ‘ fetes) ke Date kg. 
11-17 14.51 1-20 14.06 3-24 ibe 

11-24 14.97 1-27 13.83 3-31 14.06 
12-1 15.20 2-3 14.06 4-7 14.29 
12-8 15.42 2-10 14.06 4-14 Ba yaet 
12-15 15.42 2-17 13.83 4-21 14.61 
12-22 14.97 2-24 14.06 4-28 15.20 
12-29 15.42 3-3 14.97 5-5 14.74 
1-6 13.83 3-10 14.51 5-12 15.20 
1-13 13.61 3-17 14.97 5-19 15.88 
5-26 1542 

TABLE 502 Mary 
; 37 months 

URINE CREATININE PER 24 Hours 

Date mg. Date mg. Date mg. Date mg. 
10-14 207 11-6 292 11-29 365 12-22 286 
10-15 240 11-7 311 11-30 282 — — 
10-16 267 11-8 319 12-1 295 1-13 222 
10-17 243 11-9 338 12-2 222 1-14 284 
10-18 260 11-10 266 12-3 202 1-15 292 
10-19 244 11-11 236 12-4 298 1-16 332 
10-20 254 11-12 252 12-5 293 1-17 348 
10-21 220 11-13 302 12-6 342 1-18 329 
10-22 237 11-14 248 12-7 285 1-19 329 
10-23 271 11-15 351 12-8 304 1-20 225 
10-24 280 11-16 250 12-9 224 1-21 310 
10-25 251 11-17 245 12-10 236 1-22 289 
10-26 252 11-18 225 12-11 302 1-23 292 
10-27 232 11-19 226 12-12 286 1-24 354 
10-28 211 11-20 279 12-13 350 1-25 290 
10-29 250 11-21 264 12-14 306 1-26 295 
10-30 267 11-22 356 12-15 287 1-27 227 
10-31 238 11-23 282 12-16 226 1-28 274 
11-1 306 11-24 306 12-17 261 1-29 302 
11-2 274 11-25 220 12-18 294 1-30 321 
11-3 225 11-26 252 12-19 250 1-31 387 
11-4 204 11-27 308 12-20 280 2-1 292 
11-5 234 11-28 318 12-21 254 2-2 272 
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B 508 Mary 
eae 37 months 
NITROGEN, CALcriuM, PHOSPHORUS IN INTAKE, 
Urine, FEcES 
Values are averages per day 
































NITROGEN CALCIUM PHOSPHORUS 

Intake Urine Feces Intake Urine Feces Intake Urine Feces 

mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. 
10-14 Bela 6.30 1.09 1800 55 1623 1881 543 1 Th bg 
10-21 8.29 6.99 0.94 1821 47 1655 1865 589 1303 
10-28 7.64 6.81 0.65 1798 34 1570 1834 494 1238 
11-4 7.88 7.22 1.00 1809 36 1612 1863 529 1318 
11-11* 8.36 6.42 0.98 1797 ol 1604 1861 533 1174 
11-18 7.50 6.92 1.00 1816 45 1688 1870 578 1298 
11-25 8.28 6.81 1.01 1803 36 1698 1861 498 1325 
12-2 8.28 6.73 0.97 1815 38 1520 1856 477 1206 
12-9 7.84 6.66 0.95 1802 43 1704 1937 563 1277 
12-16 7.69 6.65 0.98 1795 32 1662 1850 535 1269 
ash — -— = 1811 31 1765 1870 530 1279 

1-20 —_— — —_ 1786 25 1792 —_ 512 —_— 
1-27 7.82 6.97 0.80 354 36 242 726 441 248 
2-3 7.04 6.66 1.10 354 49 290 729 411 298 
2-10 8.28 6.75 0.88 359 48 261 729 374 279 
2-17 8.28 6.54 0.81 357 59 238 713 393 249 
2-24 8.60 6.84 0.82 363 30 240 653 Stl 264 
3-3 8.21 6.61 0.84 363 42 249 732 386 276 
3-10 8.00 6.57 0.82 352 29 222 716 358 249 
3-17 8.02 6.90 0.72 353 32 208 G12 425 233 
3-24 8.03 6.77 0.89 599 36 426 884 433 349 
3-31 8.47 6.99 0.78 601 36 430 904 391 344 
4-7 8.50 7.29 0.83 615 57 445 916 530 343 
4-14 8.06 Orva 0.82 599 32 466 883 476 338 
4-21 8.01 7.21 0.76 604 40 469 880 485 340 
4-28 9.15 7.67 0.90 865 4 53 737 1099 513 495 
5-5 8.19 era 0.83 855 34 753 1082 530 478 
5-12 8.41 6.97 0.92 847 36 727 1058 589 491 
5-19 8.2] 7.41 0.64 891 43 642 1077 535 415 











* Tour-day period. 


_ ttt Collection of samples suspended to allow laboratory staff to “catch up” with analyses. Regular 
diet procedure was maintained. 
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JUDY 


Figure 754. Actual size reproduction of roentgenogram of hand. 
Chronological age 54 months. 
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JUDY 


FIGURE 755. Actual size reproduction of roentgenogram of hand. 
Chronological age 60 months. 


TABLE 504 Judy 


MEASUREMENTS OF THE BONES OF THE WRIST 














Age, months 54 60 |Age, months 54 60 
Carpals Carpals 
Area, sq. mm. Greatest diameter, mm. 
Hamate 55 56 Hamate 9 10 
Capitate 66 72 Capitate 11 11 
Navicular 4 10 Navicular 2 3 
Lunate 18 23 Lunate 5 6 
Triangular 12 16 Triangular 4 o 
Ulna Epiphyses 
Diameter, mm. _ Ist Metacarpal 5 6 
Distal epiphysis | 0 0 2nd Metacarpal 6 7 
Distal metaphysis 12 13 3rd Metacarpal 6 és 
Radius 4th Metacarpal 5 5 
Diameter, mm. Wrist area,* sq. mm. 812 |868 
Distal epiphysis 15 17 























* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Res h 
in Child Development Vol. I, No. 3, 1936). cede 


TABLE 505 Judy 
54 months 
AVERAGE Datuy INTAKE oF Foops Nort INcLUDED 


IN Basau Diet 
Values in grams per day 









































Date cars Butter | Bread | Sugar Jelly Ae an Water 
10-14 21 23 34 24 60 1 657 
10-21 21 25 47 28 54 4 693 
10-28 21 32 51 40 57 6 743 
11-4 21 30 54 32 57 a 700 
11-18 21 20 37 29 53 8 814 
11-25 21 32 57 31 53 7 657 
12-2 21 28 63 29 57 fi 600 
12-9 21 22 40 40 32 7 657 
12-16 21 31 30 27 40 6 657 
1-13 21 25 11 22 18 6 828 
1-20 21 28 38 21 36 6 814 
1-27 21 29 68 19 57 6 714 
2-3 21 25 86 19 57 6 800 
2-10 21 31 81 18 57 6 728 
2-17 21 32 67 18 57 fs 828 
2-24 21 32 93 12 57 t 800 
3-3 21 32 83 17 57 if 864 
3-10 21 32 66 19 57 7 843 
3-17 21 32 61 21 57 8 900 
3-24 42 29 43 28 33 8 800 
3-31 42 32 48 21 57 8 857 
4-7 42 32 53 21 54 6 857 
4-14 42 32 37 21 38 8 886 
4-21 42 26 34 21 28 8 846 
5-12 63 25 57 21 50 7 828 
5-19 60 25 47 21 50 “ 928 
5-26 60 25 76 21 50 7 1021 
6-2 60 25 84 21 43 7 857 
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TABLE 506 Judy 
54 months 


Bopy WEIGHT 



































Date kg. Date kg. Date kg. 
~4n-7 | (17.69 1-27 15.42 4-7 17.69 
11-24 17.92 2-3 16.78 4-14 18.14 
12-1 17.92 2-10 16.10 4-21 [837 
12-8 18.14 an17, 16.10 4-28 17.69 
12-15 18.37 2-24 17.01 5-5 17.01 
12-22 17.46 a3 17.24 5-12 17.24 
12-29 [e287 3-10 17.01 5-19 17.69 
1-6 16.10 aly 17.69 5-26 yee? 
1-13 16.78 3-24 17.46 6-2 17.69 
1-20 16.56 3-31 17.69 6-9 17.92 
TABLE 507 Judy 


54 months 


URINE CREATININE PER 24 Hours 









































Date mg. Date mg. Date mg. Date mg. 
10-14 203 11-6 331 11-29 400 12-22 316 
10-15 268 11-7 279 11-30 288 — — 
10-16 324 11-8 350 12-1 332 1-13 268 
10-17 276 11-9 356 12-2 240 1-14 356 
10-18 276 11-10 286 12-3 264 1-15 412 
10-19 265 11-11 234 12-4 369 1-16 404 
10-20 252 11-12 282 12-5 314 1-17 3 
10-21 251 11-13 319 12-6 380 1-18 =e 
10-22 259 11-14 290 12-7 314 1-19 318 
10-23 291 11-15 378 12-8 330 1-20 258 
10-24 295 11-16 333 12-9 240 1-21 328 
10-25 282 || 11-17 262 12-10 266 1-22 328 
10-26 294 11-18 234 12-11 339 1- 

10-27 248 11-19 238 12-12 335 oe AG 
10-28 221 11-20 318 12-13 340 1-25 335 
10-29 255 11-21 291 12-14 326 1-26 324 
10-30 318 11-22 411 12-15 292 1-27 250 
10-31 294 11-23 317 12-16 234 1-28 301 
11-1 357 11-24 344 12-17 215 - 

11-2 306 11-25 249 12-18 280 ia re 
11-3 302 11-26 273 12-19 254 1-31 452 
11-4 216 11-27 340 12-20 354 2-1 353 
11-5 252 11-28 352 12-21 292 2-2 363 
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TABLE 508 


1331 


Judy 


54 months 


NITROGEN, Catcium, PHospHORUS IN INTAKE, 
URINE, FecEs 
Values are averages per day 





























NITROGEN CALCIUM PHOSPHORUS 
Date 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mo.-day gm gm gm mg. mg. mg. mg mg mg. 
10-14 8.15 6.35 0.98 1799 80 1696 1866 674 1134 
10-21 8.47 7.AZ 0.99 1826 84 1644 1880 733 1199 
10-28 8.35 6.70 1.10 1825 75 1623 1899 711 1155 
11-4 8.50 7.21 1.07 1828 91 1718 1916 620 1323 
11-18 7.85 7 .OF 1202 1824 91 1565 1890 688 1155 
11-25 8.83 7.04 0.95 1821 81 1506 1908 679 1157 
12-2 8.68 T2238 0.97 1829 80 1556 1895 671 1109 
12-9 8.01 6.74 0.97 1803 65 1431 1953 716 1011 
12-16 7.85 6.35 1.18 1801 54 1587 1861 606 1169 
KK 
1-13 as —= —_ 1798 59 1559 1844 644 1136 
1-20 — — —- 1808 63 1598 1859 686 tI yf 
1-27 8.35 7.66 0.84 375 55 238 774 495 232 
2-3 8.50 v geet) 0.80 380 73 208 797 431 196 
2-10 8.82 7.14 0.89 379 80 248 769 475 237 
2-17 8.58 6.52 0.90 368 55 207 740 485 206 
2-24 9.39 pire | 0.98 388 64 221 712 458 229 
3-3 8.94 1.20 0.89 387 71 215 792 508 219 
3-10 8.67 6.92 1.09 374 83 189 770 410 206 
3-17 8.54 4016 0.92 370 94 181 756 502 188 
3-24 8.54 6.75 1.04 614 80 380 921 512 273 
3-31 8.87 7.07 1.01 616 89 379 935 552 277 
4-7 8.79 7.20 0.98 626 99 392 940 545 288 
4-14 8.38 7.24 0.92 610 78 415 908 605 275 
4-21 8.22 7.24 0.87 612 64 376 898 582 261 
5-12 8.67 7.56 0.82 866 130 660 1098 699 425 
5-19 8.52 6.98 0.82 904 126 629 1100 640 374 
5-26 9.04 7.84 0.89 911 111 708 1129 682 411 
6-2 8.93 7.74 0.88 918 114 649 1118 632 SYM 

















*** Collection of samples suspended to allow laboratory staff to ‘‘catch up’’ with analyses. Regular 


diet procedure was maintained. 


[baz NUTRITION AND CHEMICAL GROWTH 





PAT 
FIGURE 756 Sey tae oie. : , 
SURE 756. Actual size reproduction of roentgenogram of hand 
Chronological age 61 months, 
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PAT 


- xe oe ae ree nape Chand. 
FiGuRE 757. Actual size re produc tion of roe ntgenogram of hand 
Chronological age 66 months. 


TABLE 509 


MEASUREMENTS OF THE BONES OF THE WRIST 


Pat 














Age, months 
Carpals 
Area, 8q. mm. 
Hamate 
Capitate 
Lesser Multangular 
Greater Multangular 
Navicular 
Lunate 
Triangular 
Ulna 
Diameter, mm. 
Distal epiphysis 
Distal metaphysis 
Radius 
Diameter, mm. 
Distal epiphysis 


61 





Li 





66 


17 








Age, months 
Carpals 


Greatest diameter, mm. 


Hamate 

Capitate 

Lesser Multangular 

Greater Multangular 

Navicular 

Lunate 

Triangular 

Epiphyses 
Ist Metacarpal 
2nd Metacarpal 
3rd Metacarpal 
4th Metacarpal 

Wrist area,* sq. mm. 


_ 
H CO 


ONODND AHDOwKN 


eo) 
_ 


> 
or) 


—— 
ORR 





SNONN ON 


wo) 
ioe) 





* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 


in Child Development Vol. I, No. 3, 


TABLE 510 


1936). 


Pat 


61 months 


AVERAGE DaIty INTAKE oF Foops Nort INCLUDED 
IN Basa Diet 
Values in grams per day 








Milk 








Date Bolida Butter 
10-14 243 24 
10-28 21 29 
11-4 il 28 
11-25 21 28 
12-2 Zi 32 
12-9 PAN 25 
12-16 21 PAY 
1-13 Alt Stil 
1-20 Di 32 
1-27 Al Sy 
2-3 21 32 
2-10 21 32 
2-17 Zi 32 
2-24 21 32 
3-3 21 3. 
3-10 21 32 
3-17 PHI 32 
3-24 42 32 
3-31 42 32 
4-7 42 32 
4-14 42 32 
4-21 42 29 
4-28 63 29 
5-5 63 26 
5-12 63 25 
5-19 60 25 








45 
34 
46 
44 
50 











Bread 














Sugar Jelly oe 
24 60 4 
40 54 6 
32 57 4 
33 30 7 
28 57 6 
42 25 7 

7! 24 6 
22 37 6 
19 37 6 
19 43 6 
19 43 6 
18 43 6 
18 43 re 
12 43 4 
16 43 7 
yal 43 7 
21 43 8 
38 16 8 
21 43 8 
21 43 6 
21 30 8 
21 12 8 
21 28 8 
21 14 7 
aM 28 Y 4 
21 12 7 





Water 


671 
693 
686 
564 
543 
586 
757 
721 
871 
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TABLE 511 Pat 
61 months 
Bopy WerIcuHtr 



























































Date kg. Date kg. Date kg. 

ilalealy 17.69 1-20 L6c3o 3-31 17.69 

11-24 17.69 1-27 16.56 4-7 17.46 

12-1 18.03 2-3 Leet. 4-14 17.69 
: 2-10 16.56 

12-8 18.14 2-17 17.69 4-21 17.69 

12-15 18.37 4-28 17.69 

12=22 i ages 2-24 eel 5-5 17.69 

3-3 iF ea! 

12-29 [Seot 3-10 16.78 5-12 17.69 
1-6 Lee 3-17 18.14 5-19 ibsja dle! 
1-13 16.78 3-24 17.46 5-26 18.14 

TABLE 512 Pat 

61 months 

URINE CREATININE PER 24 Hours 

Date | mg. | Date mg. Date mg. Date mg. 
10-14 254 11-8 370 11-30 306 12-22 337 
10-15 sey’ ||) sey 376 12-1 352 — —. 
10-16 374 | 11-10 345 12-2 288 1-13 294 
10-17 305 11-11 300 12-3 318 1-14 376 
10-18 354 11-12 315 12-4 379 1-15 374 
10-19 319 11-13 362 12-5 416 1-16 416 
10-20 314 11-14 356 12-6 390 1-17 413 
10-21 294 11-15 422 12-7 362 1-18 352 
10-22 284 11-16 326 12-8 364 1-19 369 
10-24 362 11-17 311 12-9 286 1-20 324 
10-25 349 ets 296 12-10 319 1-22 386 
10-26 400 11-19 280 12-11 376 1-23 360 
10-27 334 11-20 354 12-12 374 1-24 442 
10-28 284 T1=21 B22 12-13 395 1-25 379 
10-29 307 1-22 423 12-14 AY AR 1-26 370 
10-30 318 e233 323 12-15 344 1-27 315 
10-31 318 11-24 380 12-16 292 1-28 349 
11-1 400 11-25 284 12-17 316 1-29 418 
11-2 350 11-26 334 12-18 315 1-30 398 
11-4 288 11-27 384 12-19 302 1-31 441 
11-6 349 eos 400 12-20 344 2-1 ore 
ilileye 340 11-29 439 2220 330 2-2 401 
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TABLE 513 Pat 
61 months 
NITROGEN, CALCIUM, PHOSPHORUS IN INTAKE, 
URINE, FECES 
Values are averages per day 






































NITROGEN CALCIUM PHOSPHORUS 
Date ‘ 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. | gm. mg. mg. mg. mg. 
10-14 8.36 6.76 1.08 1804 108 728 1216 
10-28 8.08 6.81 0.94 1816 87 704 1101 
11-4 8.36 7.06 1.04 1825 93 696 1218 
11-25 8.59 6.99 1.03 1811 93 682 1152 
12-2 8.48 7.04 1.10 1820 99 717 1076 
12-9 8.34 6.43 0.98 1815 90 660 1179 
12-16 7.78 Orta 1.14 1799 ae 714 1187 
wee 
1-13 —_ — —— 1832 103 694 1066 
1-20 — — — 1827 101 644 1177 
1-27 8.31 7.34 0.88 372 105 502 164 
2-3 8.39 7.20 0.86 375 111 468 221 
2-10 8.52 Maal 0.97 368 89 460 233 
2-17 8.46 6.66 0.88 363 74 451 235 
2-24 8.82 7.40 0.92 370 88 458 234 
3-3 8.74 V2 0.83 380 88 466 238 
3-10 8.60 col 0.85 371 94 441 218 
3-17 8.56 7.45 0.80 370 93 440 216 
3-24 8.44 7.26 0.90 610 92 538 278 
3-31 9.03 7.59 0.90 620 121 482 302 
4-7 8.90 (OPT Re) 0.83 628 110 545 298 
4-14 8.60 (Res: 0.90 616 104 575 287 
4-21 8.27 ORT iEA 0.76 613 86 540 251 
4-28 9.26 7.78 0.86 870 99 599 410 
5-5 8.84 Fpepte: 0.95 876 99 619 362 
5-12 8.58 7.388 0.87 860 |} 111 624 401 
5-19 8.40 7.49 On77 895 133 wid 360 




















*** Collection of samples suspended to allow laborator staff to “ ” wi 
4 amples sus é : E ‘ catch vith ang 
diet procedure was maintained zi ae ae eee 
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PEGGY 


Figure 758. Actual size reproduction of roentgenogram of hand. 
Chronological age 63 months. 
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PEGGY 
Actual size reproducti : 
. Al SIZ iction of roe re — 
Chronol seal 10n of roentgenogram 
nological age 69 months. 


FIGURE 759. ] 
of hand. 








TABLE 514 Peggy 
MEASUREMENTS OF THE BONES OF THE Wrist 
Age, months 63 69 ||Age, months 63 69 
Carpals Carpals 
Area, sq. mm. Greatest diameter, mm. 
Hamate 60 61 Hamate 10 10 
Capitate 92 94 Capitate 12 13 
Greater Multangular 6 13 Greater Multangular 3 4 
Navicular 0 7 Navicular 0 2 
Lunate 25 27 Lunate is 6 
Triangular 25 31 Triangular fi 7 
Ulna Epiphyses 
Diameter, mm. Ist Metacarpal 6 6 
Distal epiphysis 0 0 2nd Metacarpal 7 7 
Distal metaphysis 13 13 3rd Metacarpal 7 8 
Radius 4th Metacarpal 6 7 
Diameter, mm. 
Distal epiphysis 14 15 || Wrist area,* sq. mm. 767 = =|815 




















* Measured with the planimeter using Flory’s landmarks 
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TABLE 515 


1936). 


(Monographs of the Society for Research 


Peggy 


63 months 


AVERAGE Datuy INTAKE oF Foops Nor IncLupED 
IN BasaAu Dist 
Values in grams per day 

















Milk 
Date aattda Butter 
10-14 21 25 
10-21 21 25 
10-28 2a a2 
11-4 PAM yA 
11-11 21 any 
11-25 21 37 
12-2 21 39 
12-9 PX AY 
12-16 AA 32 
1-13 21 32 
1-20 21 32 
1-27 21 eo 
2-3 21 32 
2-10 Pal ‘Sips 
2-17 ai 32 
2-24 AA ay 
3-3 21 ae 
3-10 AH 32 
3-17 Al AY 
3-24 42 30 
3-31 42 39 
4-7 42 36 
4-14 42 36 
4-21 42 36 
4-28 63 29 
5-5 63 36 
5-12 63 36 
5-19 60 36 


Bread 




















Corn eee 
Sugar Jelly Brea dis Water 
24. 60 4. 786 
28 15 3 857 
40 114 6 714 
ol 114 4 614 
10 91 5 714 
34 57 7 528 
29 b7 c 536 
42 pl 7 614 
wae 57 6 671 
22 57 6 743 
20 57 6 800 
20 57 6 743 
20 57 6 Fira 
19 51 6 743 
18 57 ff 714 
ies Di rf 800 
16 57 7 TDT 
19 57 it 786 
il 68 8 814 
38 al 8 743 
21 ial 8 725 
21 EAN 6 728 
21 71 8 807 
i fal 8 718 
21 71 7 725 
AA| 57 ff 714 
21 57 6 Fg 
21 57 7 771 
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TABLE 516 Peggy 
63 months 
Bopy WEIGHT 

Date kg Date kg. Date kg _— 
iia matey elas 1-20 18.14 3-24 18.37 
11-24 19.50 127 18.14 3-31 18.60 
12-1 19.50 DRE 18.14 4-7 18.82 
12-8 19.96 2-10 18.14 4-14 18.82 
12-15 19.73 Qe17 18.14 4-21 19.28 
12299 19.28 2-24 18.14 4-28 19.05 
5-5 18.82 
12-29 19.73 3-3 18.60 5-12 19.05 
1-6 18.14 3-10 17.92 5-19 19.96 
1-13 18.14 3217 18.60 5-26 19.05 
TABLE 517 Peggy 
63 months 

URINE CREATININE PER 24 Hours 

Date mg. | Date mg. Date mg. Date mg. 
10-14 320 11-6 394 11-29 532 12-23 386 
10-15 379 11-7 394 11-30 390 — = 
10-16 376 11-8 430 13-1 448 jai} 319 
10-17 357 11-9 447 12-3 333 1-14 406 
10-18 397 11-10 398 13-3 376 1-15 429 
10-19 330 111 376 12-4 441 1-16 468 
10-20 380 11-12 374 12-5 432 1-17 480 
10-21 349 11-13 426 12-6 490 1-18 447 
10-22 362 11-14 400 ibe 425 1-19 360 
10-23 398 11-15 480 |t 12-8 422 1-20 364 
10-24 385 11-16 420 12-9 360 1ot 448 
10-25 376 Tiety 370 12-10 368 1-22 445 
10-26 344 iets 365 12-11 424 1-23 427 
10-27 352 11-19 360 12-15 428 1-24 524 
10-28 328 11-20 425 12-13 498 1-25 459 
10-29 368 iat 390 12-14 432 1-26 452 
10-30 395 1109 518 12-15 425 1-27 354 
10-31 376 Ai-32 400 12-16 360 1-28 420 
1nd 458 Vices 494 ieee 396 1-29 444 
11-3 391 11-25 343 12-18 424 1-30 483 
11-3 422 11-26 395 12-19 388 1-31 525 
11-4 323 11-27 415 12-20 460 2-1 446 
11-5 343 115 411 13-91 394 2-2 438 
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TABLE 518 Peggy 
63 months 
NITROGEN, CaLcium, PHospHoRUS IN INTAKE, 
URINE, FEcEs 
Values are averages per day 
NITROGEN CALCIUM PHOSPHORUS 
Date 
Intake Urine Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. mg mg. mg mg mg. mg 
10-14 8.72 6.56 1812 90 1688 1906 508 1311 
10-21 9.29 re} 1849 ri 1707 1971 554 1388 
10-28 8.94 6.66 1850 8&4 1764 1955 492 1420 
11-4 9.40 7.25 1859 100 1647 2000 552 1355 
11-11* 9.29 7.46 1831 64 1630 1954 553 1402 
11-25 8.98 7.19 1826 56 1504 1920 501 1279 
12-2 9.12 7.42 1846 15 1742 1937 529 1395 
12-9 8.24 7.12 1816 54 1818 1975 498 1433 
12-16 8.31 7.22 1816 43 | 1624 | 1894 553 | 1304 
ttt 
1-13 —_ _— 1841 64 1577 1961 557 1233 
1-20 —_— —_ 1833 67 1850 1930 557 1390 
1-27 8.46 7.62 379 52 308 787 465 299 
2-3 8.48 7.69 0.88 379 58 244 794 470 259 
2-10 8.96 7.65 0.85 383 61 227 780 470 238 
2-17 8.58 6.75 0.76 368 59 22 741 473 247 
2-24 9.42 7.54 0.88 389 50 237 714 455 250 
3-3 9.14 S.12 0.89 393 81 263 811 492 277 
3-10 9.22 FOE Rf 0.87 391 73 227 817 446 250 
3-17 9.13 7.81 0.83 390 65 231 804 415 250 
3-24 9.10 Miedo 1.03 636 64 443 967 493 353 
3-31 9.70 fit 1.10 643 73 428 999 518 340 
4-7 9.22 7.83 0.94 641 70 467 975 543 340 
4-14 9.20 7.25 1.29 638 48 463 965 550 300 
4-21 9.00 7.66 Leo 642 51 473 971 567 344 
4-28 9.93 8.09 1.09 890 rp 731 1168 567 501 
5-5 8.90 7.79 0.97 882 65 720 1141 605 468 
5-12 9.00 7.41 0.94 878 72 716 1129 597 457 
5-19 9.02 7.86 1.08 918 87 doz 1140 739 407 

















* Four-day period. r ie 
+tt Collection of samples suspended to allow laboratory staff to ‘‘catch up”’ with analyses. Regular 


diet procedure was maintained. 


1342 NUTRITION AND CHEMICAL GROWTH 


TABLE 519 


AvreRAGE Datzty INTAKE oF Foops IN BASAL DIETARY 
BY Bircu, Jon, CLARENCE, DEWAYNE, GEORGE, 
STEVE, ORVILLE 
Values in grams per day 







































































DATE 
10-20 | 12-8 | 6-29 | 7-13 | 8-31 | 9-28 | 11-16 |11-30 
FOOD* to to to to to to to to 

12+7 | 6-28 | 7-12 | 8-30 | 9-27 | 11-15} 11-29 |12-14 
Apple 0 0 0 0 0 14 14 14 
Apple sauce 36 36 36 36 36 36 36 36 
Apricots 3 3 3 3 3 3 3 3 
Ascorbic acid 0.1 4 De OF 0.1 Wa | Ol gol Ont 
Banana 27 Pall 30 30 30 30 30 30 
Beans, green 7 7 7 7 a i 7 £{ 
Beef, ground 34 34 34 34 34 34 34 34 
Cabbage ré 7 tf 7 “fs 7 ‘i v¢ 
Carrot 1 4 6 6 6 6 6 6 
Chicken 8 0 0 0 0 0 0 0 
Cod liver oil 5 5 5 5 5 5 5 5 
Di-calcium phosphate 0 0 0 0.5 0 0 0 0 
Egg white 34 34 34 34 34 34 34 34 
Egg yolk 16 16 16 16 16 16 16 16 
Farina 3 3 3 3 3 4 4 4 
Ferric chloride 0.22 | 0.722.) 0.227) 0.22 Ff O.22") 0222 0 ae a ee 
Fruit juice, mixed 23 23 23 23 23 23 23 23 
Gelatin 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
Grapefruit 11 -7 11 11 11 11 11 11 
Grapefruit juice 3 3 3 3 3 3 3 3 
Lemon juice 6 6 6 6 6 6 6 6 
Lettuce 1 1 3 3 3 3 3 3 
Liver, beef 8 8 8 8 8 8 8 8 
Macaroni 2 2 2 2 2 2 2 2 
Marshmallow 4 4 4 4 4 4 4 4 
Oatmeal 4 4 4 4 4 4 4 4 
Peach 14 14 21 21 21 Zi 21 21 
Pear 25 25 43 43 43 43 43 54 
Pear juice 3 3 3 3 3 3 3 3 
Pineapple _ 11 14. 11 11 11 11 11 11 
Pineapple juice 1 1 16 16 16 16 16 16 
Potato, Irish 86 86 100 100 100 150 150 150 
Potato, Sweet im 11 11 11 11 if 11 11 
Prunes 9 9 9 9 9 9 9 9 
Rice : 6 6 6 6 6 11 11 11 
Spaghetti 4 4 4 4 a + t 4 
Tapioca _ 1 1 1 1 1 1 1 1 
Tomato juice 46 46 46 46 46 46 46 46 
Tuna fish 8 by 17 Ne U7 u7¢ 17 17 
Watermelon 0 0 14 14 14 0 0 0 























N Ud ll f } f b iv E a k s. 58 3, © y , 

* ot all of the oods were given ever y day in the per iods seven diets one for eac h da of the week 

were rep at d dur Ing eé ‘ . ¢ “S ora 
she le pea te > ich seven-day per iod The averages given are one sey enth of the total intake f 
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AVERAGE Daity INTAKE or Foops Not INcLupED 
IN Basau Dirt 


Values in grams per day 


1343 


George 
62 months 




















Date Casein Yeast 
10-20 — 1 
10-27 — 1 
11-3 — 1 
11-10 — 1 
11-17 = 1 
11-24 a 1 
1321 = 1 
12-8 a= 1 
12-15 — 1 
12-22 = 1 
12-29 = 1 
1-5 — 1 
112 — iL 
1-19 10 il 
1-26 10 1 
BED 10 1 
2-9 10 1 
2-16 10 1 
2-93 10 1 
3-2 10 1 
3-9 10 1 
3-16 10 1 
3-23 10 il 
3-30 10 1 
4-6 10 1 
4-13 10 1 
4-20 10 1 
4-27 10 1 
5-4 10 1 
5-11 10 1 
5-18 10 1 
6-8 10 1 
6-15 10 1 
6-22 10 1 
6-29 10 1 
7-6 10 1 
7-18 10 2 
7-20 10 2 
7-27 10 2 
8-3 10 2 
8-10 10 2 
8-17 10 2 
8-24 10 2 











Milk 
solids 


114 
114 
114 
114 
114 
114 
114 


114 
114 
114 
114 
114 
114 


17 
17 
17 
17 
17 
a 
17 
33 
33 


33 
33 
33 
44 
44 











Butter 


27 
27 
35 
36 
42 
43 
42 


42 
43 
43 
42 
36 
32 


35 
34 
34 
44 
36 
32 
40 
43 
41 





Corn 








Bread | Sugar Jelly Water 
starch 
43 14 48 3 714 
43 14 71 4 943 
61 ily 57 6 700 
61 18 64 6 ipekl 
60 18 71 6 600 
64 18 or 6 721 
51 18 82 3 real 
33 18 46 3) 843 
56 18 51 4 686 
60 23 63 4 743 
64 18 66 1 743 
43 18 56 4 743 
28 18 41 4 828 
37 18 46 3 786 
57 18 56 3 900 
63 18 70 3 807 
84 21 83 3 928 
93 21 70 3 1021 
80 21 70 3 1011 
90 21 70 3 986 
103 21 71 3 871 
126 21 85 3 1071 
113 21 92 3 1128 
110 21 71 3 893 
67 21 71 3 1028 
100 2 09 3 986 
a7 21 85 3 1000 
94 21 70 3 957 
90 21 89 3 971 
110 21 99 3 1043 
106 21 85 3 1043 
90 31 70 3 1021 
80 28 70 3 1028 
91 28 69 3 1014 
118 28 ail 3 971 
67 28 71 3 971 
107 28 70 3 1000 
100 28 70 3 971 
118 28 70 3 1014 
144 28 86 3 1071 
136 28 84 3 971 
143 47 94 3 1043 
133 43 99 3 1043 
















































































1344 NUTRITION AND CHEMICAL GROWTH 
TABLE 521 George 
62 months 
Bopy WEIGHT 
Date kg. Date kg. Date kg. 
10-20 19.62 2-9 20.75 6-1 20.41 
10-27 19.56 2-16 20.41 6-8 20 . 64 
11-3 19.73 2-23 20 .24 6-15 20.58 
TI=T0 19.90 3-2 19.96 6-22 20.58 
11517 20 .24 3-9 19.84 6-29 20.81 
11-24 20.47 3-16 20.35 7-6 20.75 
ea 20 .24 3-23 20.52 7-13 20 .64 
12-8 20.41 3-30 20 .64 7-20 20.58 
12-15 20.41 4-6 20 .64 (ne 20 .64 
12-22 20.36 4-13 20 .47 8-3 20.52 
12-29 20.47 4-20 20 .47 8-10 20.58 
1-5 20.86 4-27 20.58 8-17 20.75 
1-12 20.70 5-4 20 .47 8-24 21.20 
1-19 20.64 5-11 20 .64 8-31 2.20 
1-26 20 .30 5-18 20.81 9-7 20.98 
2-2 20R iS 5-25 20.86 
TABLE 522 George 
ANTHROPOMETRIC MBASUREMENTS 
Values in centimeters 
AGE, months 63 66 70 
HEIGHT, 
Horizontal 1332 1a Ba jee iba! 
Suprasternal 89.0 90.7 92.6 
Symphysis pubis 55.4 55.8 56.5 
Tip of acromion 90.4 94.6 95.2 
Cristal 66.0 66.4 68.2 
Trochanter OLA: yay tS) Ih iP? 
Knee 28.0 29.4 30.3 
Sitting 61.5 62.2 63.5 
BREADTH, f 
Acromial 2164 PA $e? 22.0 
Chest sa 19.4 19.8 
Cristal 16.5 hire 17.9 
rochanterie lea 
ae (tes 19.5 20.3 
Entire arm 37.9 
Upper arm 218 au au 
Forearm 16.2 16.5 16.6 
Hand 12.4 13.2 13.2 
Tibial 23.5 25.0 7 
GIRTH, : oO. anil 
Chest (ensiform) 56.5 
Upper arm 17.5 “S 58.4 
a aS Bie 16.4 
Cristal Kevg 56.5 21 6 
. : 08.2 
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TABLE 523 


Values are averages per day 
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George 
62 months 


NiTRoGEN, CaLciumM, PHOSPHORUS IN INTAKE, URINE, FEcrEs 















































NITROGEN CALCIUM PHOSPHORUS 
Intake Urine Feces Intake Urine Intake Urine Feces 
gm gm. gm. mg. mg. mg. mg mg. 
— = 7 1602 50 — — Ae 
— — _ 1598 34 == = c= 
11.32 10.62 0.67 1612 36 1674 756 790 
11.54 12.12 0.63 1618 49 1646 886 706 
11.70 12.90 0.52 1614 40 1622 891 513 
11.70 11.22 sa I 1623 43 1671 804 1102 
11.44 11.33 1.13 1615 55 1632 811 821 
11.21 10.94 0.96 1604 47 1637 843 830 
11.42 11.50 0.99 1614 60 1688 823 1056 
11.54 11.92 1.00 1617 52 1644 894 820 
11.55 11.01 1.23 1626 64 1657 832 961 
11.16 10.52 0.94 1608 40 1615 839 636 
10.80 10.34 i BSG 1628 42 1597 792 799 
anes 7.89 0.59 326 34 718 558 359 
wets 7.24 0.63 331 31 683 460 289 
12k 6.75 0.59 336 16 741 400 216 
7.96 6.27 0.90 352 12 864 418 295 
7.89 7.30 0.78 345 10 784 510 280 
% sao 1252 0.76 340 21 781 476 520 
8.03 7.30 0.65 353 11 786 466 256 
8.73 8.25 0.72 558 20 915 530 332 
9.70 8.35 0.79 580 13 1013 597 350 
9.31 8.65 0.68 574 16 1001 588 409 
9.13 8.78 0.58 562 15 962 595 303 
8.56 8.46 0.68 558 19 906 570 438 
9.51 8.43 0.63 717 20 1044 545 634 
9.64 8.61 0.85 1265 22 1067 612 470 
9.76 9.19 0.63 716 16 1081 603 397 
9.73 9.16 O.7L 712 16 1055 628 455 
10.80 9.71 .84 925 20 1192 664 546 
10.50 9.45 1.00 924 31 1242 663 479 
_ — _— 917 29 1187 692 522 
— — —_ 900 Ze 11&2 644 491 
— — — 901 28 1195 698 619 
= = —_— 933 25 — 690 501 
— — — 906 22 —_ 692 505 
. = —4 493 29 —_ 608 396 
— — — 498 21 — 516 373 
— — — 516 30 — p22 336 
9.18 1.80 0.85 539 31 — 534 361 
8.58 1 sly 0.81 520 34 - 544 330 
8.92 6.87 0.86 529 35 == 475 a2 
8.75 6.94 1.02 501 36 — 507 339 















































1346 NUTRITION AND CHEMICAL GROWTH 
TABLE 524 Joe 
68 months 
AVERAGE DaILy INTAKE OF Foops Not INCLUDED 
IN Basau Diet 
alues in grams per daz 
Val g per day 
Date Casein Yeast oe Butter | Bread Sugar Jelly nea Water 
10-27 = 1 114 23 18 14 42 4 857 
11-3 = 1 114 35 48 17 49 6 721 
ia | Sa | dl aol gt | tem de ocean eae 
- — 54 1 6 671 
11-24 == 1 114 42 31 18 48 6 636 
12-1 = 1 114 34 23 18 45 3 714 
12-8 - 1 114 35 13 18 38 3 732 
12-15 a 1 114 27 13 18 21 4 700 
12-22 = 1 114 23 9 23 15 4 743 
12-29 = 1 114 21 8 18 6 4 714 
1-5. = } 114 13 14 18 12 4 728 
- — 16 18 26 4 814 
1-19 10 1 17 28 53 18 67 3 957 
1-26 10 1 17 33 64 18 63 3 943 
2-2 10 1 17 36 86 18 97 3 843 
2-16 10 1 17 38 $0 HT 7 3 1387 
2-23 10 1 17 28 64 21 60 3 1011 
3-2 10 1 17 42 91 21 70 3 1014 
“ 87 21 70 3 928 
3-16 10 1 33 35 71 21 60 3 1071 
-2 9 
3-30 10 1 33 32 t 31 ap 3 1300 
4-6, 10 1 33 26 48 21 60 3 1071 
4-20 10 1 44 26 56 rH 3 3 1000 
4-27 10 1 44 24 67 21 67 3 871 
5-4 10 1 44 25 71 21 67 3 957 
5-1 10 1 59 30 80 21 85 3 1028 
oa 10 a 59 27 77 21 81 3 1086 
6-8 10 1 9 81 31 71 ai 09: 
me] Bl i | BIE) Bl RI] RI] Ss | we 
25 1 59 27 111 28 70 
6-29 10 1 59 36 71 28 eaaa 
ar ag ; be 36 71 28 71 3 993 
7-13 10 2 17 30 68 2 70 3 000 
28 70 3 1000 
7-20 10 
7-27 10 3 7 4 74 28 70 3 1000 
ie be 2 17 26 70 28 73 3 1000 
S10 | 10 5 Ty ke 46° cet ap se Mle 3 087 
me) a | BTR LE] eB] 8 |g | ae 
ihe i ja ie 1071 
9-7 10 2 17 38 pas aan — — nas 
oe 1 Z 38 53 46 49 3 928 
9-21 ys 7 47 57 43 70 3 928 
9-28 10 2 i np 50 47 52 3 928 
10-5 a z # : 54 47 62 3 943 
10-12 10 2 17 36 a me c : eae 
10-19 10 2 17 39 88 43 10 3 928 
3 1028 
10-26 10 2 
11-2 10 2 if 36 et 43 69 3 1000 
11-9 10 2 17 6 61 43 69 3 1014 
11-16 10 2 17 ii 86 43 7 : rH 
11-23 10 2 17 1 66 43 70 3 886 
11-30 10 5 32 60 47 65 3 
2 17 30 60 a 
12:7 10 2 17 22 60 = 57 3 714 
S 45 56 3 928 




































































fs 
TABLE 525 Joe 
68 months 
Bopy Wericut 
Date kg Date kg Date kg 
10-20 19.56 3-9 19.79 7-27 20 
10-27 19.05 3-16 20.18 8-3 20152 
11-3 19.39 3-23 20.18 8-10 20.64 
11-10 19.50 3-30 20 .24 8-17 20.75 
11-17 19.84 4-6 20.18 8-24 21.09 
11-24 20.01 4-13 20.07 8-31 2115 
12-1 20.30 4-20 19.84 9-7 21.09 
12-8 20.30 4-27 19.96 9-14 21.15 
12-15 20.18 5-4 20.07 9-21 21.20 
12-22 19.96 5-11 20.13 9-28 21.38 
12-29 20 .07 5-18 20 .30 10-5 21.49 
1-5 20 .07 5-25 20.47 10-12 21.60 
1-12 19.96 6-1 20.18 10-19 22 .00 
1-19 20 .07 6-8 20.41 10-26 22.11 
1-26 19.84 6-15 20.41 11-2 22.11 
2-2 19.84 6-22 20.58 11-9 22.11 
2-9 20.07 6-29 20.86 11-16 ae | 
2-16 20.13 7-6 20.67 11-23 23:17 
2-23 20 .24 7-13 20.70 11-30 22.40 
3-2 19.84 7-20 20.52 12-7 22.40 
TABLE 526 Joe 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
AGE, months 69 72 76 85 
HEIGHT, 
Horizontal 115.6 Pa 2 119.8 124.1 
Suprasternal 91.8 92.8 9521 99.0 
Symphysis pubis 56.6 58.2 59.2 —- 
Tip of acromion 95.6 97.6 99.7 102.1 
Cristal 67.5 TOs0 ales 73.4 
Trochanter 57.4 58.5 59.8 62.6 
Knee 30.0 29.8 31.8 32.8 
Sitting 62.9 64.4 64.2 65.7 
BREADTH, 
Acromial 21.8 22.1 22-6 26.4 
Chest — 19.4 19.2 19.7 
Cristal 16.9 16.8 17.6 19.6 
Trochanteric 19.6 19.7 20.3 — 
LENGTH, 
Entire arm 37.8 38.2 39.1 40.6 
Upper arm 22.2 22.9 23.4 23.5 
Forearm 15.0 15.8 16.2 17.4 
Hand 12.3 13.0 13.0 13.2 
Tibial 24.9 24.6 26.5 27.7 
GIRTH, eee 
Chest (ensiform) Dome ni) All 56.8 als. 
Upper arm Mayall 15.9 16.5 15.8 
Calf 24.3 ye 23.8 23.4 
Cristal 51.8 rap Ms 57.2 55.8 
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TABLE 527 Joe 
68 months 


Nirrocen, Caucium, PHospHorus IN Intake, URINE, FECES 
Values are averages per day 






































NITROGEN > CALCIUM PHOSPHORUS 
Date 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. 
10-27 = = a 1575 132 1126 = _ mes 
11-3 1 t0e 10.61 1.08 1601 198 1192 1652 953 618 
11-10 11.45 11.16 .| 0.99 1613 236 1092 1635 983 591 
11-17 11.60 | 12.19 1.06 | 1604 271 1308 1607 1011 641 
11-24 11.17 11.55 1.02 1597 291 1234 1622 1001 672 
12-1 10.99 | 11.10 1.07 1595 260 1301 1589 939 698 
12-8 10.88 10.84 | 0.89 1588 239 1210 | 1604 966 649 
12-15 10.77 10.95 | 0.75 1585 216 1312 1623 939 692 
12-22 10.76 10.80 | 0.85 1590 202 1309 1573 899 700 
12-29 10.75 | 10.12 | 0.83 1591 213 1166 1579 893 556 
ich 10.73 10.92 | 0.94 1585 192 1282 1566 894 716 
1-12 10.60 9.92 | 0.86 1619 185 1262 1577 859 703 
1-19 7.21 7.43 | 0.71 333 142 274 738 587 253 
1-26 7.46 6.99 | 0.59 333 113 180 691 522 226 
2-2 8.07 6.75 | 0.72 347 96 190 769 515 205 
2-9 7.86 6.56 | 0.87 349 98 208 868 525 244 
2-16 7.86 7.20 | 0.78 343 94 172 778 580 211 
2-23 7.51 7.19 | 0.71 334 76 210 760 525 227 
3-2 8.05 7.22 | 0.63 352 99 161 788 535 195 
3-9 8.40 7.93 | 0.66 552 119 284 894 570 256 
3-16 8.81 7.70 | 0.62 550 95 369 921 565 280 
3-23 8.29 7.33 | 0.68 541 74 312 904 552 261 
3-30 8.30 8.12 | 0.65 535 95 336 886 618 278 
4-6 8.26 7.90 | 0.68 545 116 328 876 618 266 
4-13 8.72 8.02 | 0.83 689 101 526 970 674 383 
4-20 8.87 8.44 | 0.72 700 113 457 1000 613 304 
4-27 9.26 8.49 | 0.67 701 110 453 1043 608 367 
5-4 9.40 8.89 | 0.69 697 121 468 1020 650 377 
5-11 10.31 9.21 | 0.70 909 144 569 1151 739 384 
5-18 10.06 9.49 | 0.79 910 158 598 1203 739 375 
6-8 =s = a 914 154 659 1174 784 412 
6-15 = as = 900 158 636 1191 830 426 
6-22 se = — 909 170 628 1225 760 482 
6-29 _ = = 907 148 646 1203 780 4 
7-6 a a me 894 119 589 1156 770 438 
7-13 = os ae 478 97 340 794 618 204 
7-20 = — = 483 ‘ 128 313 850 634 282 
-2 — — — 2: 302 
8-3 8.25 7.14 | 0.66 512 167 268 346 bye th 
8-10 7.80 6.62 | 0.88 493 139 308 843 528 274 
8-17 7.77 6.40 | 0.77 490 126 294 802 
: 4 ; ¢ 2 2 520 262 
8-24 8.17 6.70 | 0.74 484 151 265 806 542 228 
9-7 7.64 6.43 | 0.68 346 141 19 16: 
-14 7.41 6.55 | 0.73 351 153 210 Hs ni 20 
9-21 7.38 6.45 | 0.68 350 161 183 699 516 182 
6.30 | 0.77 356 148 174 768 479 189 
10-5 7.77 6.08 | 0.91 363 158 
10-12 7.65 6.38 | 0.86 360 125 192 709 sb =o 
10-19 8.16 6.33 0.77 375 160 175 723 528 161 
-2 : ; . 355 122 enw 0 
11-2 7.56 6.26 | 0.89 348 138 We os peti we 
11-9 7.86 7.18 | 0.83 348 121 164 one rr u 
11-16 pS 6.55 0.71 342 142 136 me i +4 
es fete 6.63 | 0.84 | 340 142 175 a 305 182 
0.85 343 | 120 157 -- 536 217 






































MINERAL METABOLISM OF PRESCHOOL CHILDREN 1849 
TABLE 528 DeWayne 
60 months 
AVERAGE Dairy INTAKE oF Foops Not INcLupED 
IN Basau Diet 
Values in grams per day 
‘ 7 Milk Corn 

Dat 3 T 

ate Casein Yeast eit Butter Bread Sugar Jelly NE Water 
2-2 —_ sf 114 9 3 18 5 3 786 
2-9 — | 114 20 20 21 21 3 943 
2-16 — 1 114 14 18 2 16 3 643 
3-23 —_— 1 114 17 24 21 28 3 1114 
3-30 —_— 1 114 15 16 2k 18 3 843 
4-6 —_— 1 114 12 i lg 21 Abe 3 1000 
4-13 10 1 44 13 37 27 35 3 857 
4-20 10 1 44 14 41 21 38 3 1000 
4-27 10 1 44 12 28 PH a2 3 871 
5-4 10 1 44 16 34 21 47 3 857 
5-11 10 1 59 13 30 21 42 3 1000 
5-18 10 1 59 18 48 21 47 3 928 
5-25 10 1 59 4 28 HI 30 3 1014 
6-8 10 1 114 14 36 31 25 3 971 
6-15 —_— i 114 13 43 28 43 3 1028 
6-22 10 1 114 10 21 28 16 3 1014 
6-29 10 1 59 15 17 28 a1 3 1000 
7-6 10 1 114 8 14 28 33 3 757 
7-13 10 2 17 20 50 28 34 3 943 
7-20 10 2 17 21 63 28 56 3 1000 
7-27 10 2 iW 21 47 28 45 3 986 
8-3 10 2 a bf 25 73 28 85 3 1043 
8-10 10 2 TZ 40 81 28 70 3 843 
8-17 10 2 7 29 56 47 49 3 1028 
8-24 10 2 17 35 56 43 64 3 1057 
9-7 10 = 17 27 30 46 30 3 928 
9-14 10 P by, 26 41 43 61. 3 928 
9-21 10 2 17 24 40 47 46 3 878 
9-28 10 2 i bef 36 54 47 70 a 900 
10-5 10 2 17 39 67 33 70 3 943 
10-12 10 2 17 36 60 43 vl 3! 914 
10-19 10 2 i lg 40 67 43 70 3 1014 
10-26 10 2 a7, 30 58 43 59 3 1000 
11-2 10 2 17 33 56 43 67 3 1014 
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: DeWayne 
TABLE 529 60 months 


Bopy WEIGHT 






































Date kg. Date kg. Date kg. 
1-19 16.44 5-18 17.46 8-31 17.86 
1-26 16.61 5-25 17.46 9-7 17.86 
2-2 16.44 6-1 17.24 9-14 17.86 
2-9 16.50 6-8 17558 9-21 17.97 
2-16 16.73 6-15 Ff Ge 9-28 18.3 
2-23 16.84 6-22 17.69 10-5 18.54 
-— — 6-29 17.86 10-12 q ty 
3-23 Ne Foeeles 7-6 iO 10-19 
rs, reo? 7-13 17.52 10-26 19.39 
4-6 17.24 7-20 [eigen 11-2 19.45 
4-13 V7Lls 7-27 eek 11-9 19.62 
4-20 Livee29 8-3 Wf 335) 11-16 19.84 
4-27 17.24 8-10 17.69 11-23 20.01 
5-4 17.41 8-17 17.78 11-30 19.84 
5-11 17.41 8-24 Liag2 12-7 19.79 
TABLE 530 DeWayne 


ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 








AGE, months 60 65 73 








Heian, 
Horizontal 103.8 107.3 WAL 
Suprasternal 81.6 85.6 88.1 
Symphysis pubis 49.5 5L.S ~- 
Tip of acromion 84.8 88.0 91.8 
Cristal 60.6 61.4 64.8 
Trochanter 50.0 bait SUES: 
Knee Zoe a 28.4 29.1 
Sitting 58.6 59.5 58.9 
BREADTH, 
Acromial 20.0 20.2 24.7 
Chest Wife 18.1 18.0 
Cristal Gra liGees iG 
Trochanterie lita Wes? 19.0 
LENGTH, 
Entire arm 34.0 34.4 36.5 
Upper arm 20.5 20.6 ef eat 
Forearm 14.0 14.4 15.4 
Hand 11.8 12.2 11.9 
Tibial 22.6 23.6 23.4 
GIRTH, 
Chest (ensiform) 52.3 54.7 54.6 
Upper arm 15.9 15.9 iva 
Calf 21.0 Zi1e3 21.6 
Cristal 50.8 65.2 52.6 
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TABLE 531 


1551 


DeWayne 


60 months 


Nrrrogen, Caucium, PHospHorus IN INTAKE, Urine, FEcES 
Values are averages per day 














NITROGEN CALCIUM PHOSPHORUS 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
gm. gm. gm. mg. mg. meg. mg. mg. mg. 
10.74 8.59 22 1607 64 1290 1644 672 818 
10.92 9.00 101 1609 80 1404 1713 685 674 
10.66 9.37 1.00 1605 75 1346 1664 684 677 
10.93 9.84 1.08 1614 58 1267 1688 787 748 
10.82 9.38 1.19 1608 60 1203 1645 682 681 
10.83 9.91 0.81 1623 65 1120 1658 TAT 724 
10.99 10.41 1.23 1629 Pee 1442 1666 791 802 
11.09 17203 1.05 1619 54 1293 1679 87§ 725 
11.01 10.65 1.06 1616 86 1273 1697 779 704 
11.24 10.47 0.96 1610 94 1340 1680 794 807 
1 he he GE 10.10 1.28 1609 107 1468 1634 797 852 
E28 10.12 0.86 1622 141 1324 1722 815 765 
11.29 11.05 1.04 1606 131 1441 1691 874 829 
— — = 1612 127 1206 1663 856 829 
— a —_ 1612 130 1368 1691 854 850 
= — — 1595 114 1465 1677 io2 — 
oe ——- a 1601 105 1291 1661 738 878 
— — — 1607 86 1250 1672 802 791 
a — oo 464 79 587 781 572 520 
— — oo 481 77 343 852 469 330 
a — — 472 92 397 786 507 226 
7.81 6.41 0.87 503 102 344 816 479 303 
7.74 6.27 1.16 496 98 366 842 473 346 
7.46 6.44 .66 478 86 312 783 467 250 
7.56 6.25 1.09 469 92 377 776 473 386 
(hors? 6.45 0.66 334 79 238 673 451 237 
7.13 6.62 0.49 339 102 217 610 453 223 
7.24 6.41 0.80 344 103 262 688 453 277 
8.34 6.10 0.63 357 111 198 769 417 el 
Gat 6.12 0.86 364 107 Py 752 433 255 
# (ALS) 6.16 1.04 362 96 225 705 419 255 
8.13 6.04 1.01 373 98 223 716 445 224 
7.99 6.56 0.76 352 82 204 —_ 473 218 
7.46 5.268 1.38 345 ae 192 — 354 252 
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TABLE 532 


AVERAGE DatLty INTAKE OF Foops Nort INCLUDED 
IN BAasAauL Diet 


NUTRITION AND CHEMICAL GROWTH 


Values in grams per day 





Orville 
44 months 





FoR: Tey tata, 
Wm Oo 


ig fier 1 
So WE 


1 
WR Ow Nr OCNWNE One 


pedi 
ee br : 
Now 


Or Or Or Or ee oe ee CO G9 09 GO GO bO bo bo NO ks et 


i | ' 
Ordo 


TVS PPSE 


' 
hoe ee wror Oh eso 


kt os oS lane 


Casein 





ERA tebe tat 











Y 


Milk 

















east Salida Butter 
1 114 14 
1 114 13 
1 114 28 
il 114 31 
1 114 31 
1 114 27 
1 114 31 
1 114 28 
1 114 23 
1 114 18 
1 114 21 
1 114 20 
1 114 18 
1 17 21 
1 17 22 
1 17 23 
1 17 25 
1 17 28 
1 17 28 
1 17 35 
1 33 40 
1 33 26 
1 33 28 
1 33 17 
1 33 21 
i 44 20 
1 44 16 
1 44 29 
1 44 25 
1 59 28 
1 59 27 
1 59 16 
1 59 31 
1 59 21 
1 59 28 
1 59 28 
1 59 15 
2 17 Sal 
2 17 27 
2 17 28 
2 17 28 
2 17 42 
2 17 38 
2 17 43 
2 17 35 
2 17 43 
2 17 24 
2 17 388 
2 17 48 
2 ibe 41 
2 ae 42 
2 17 37 











Bread 











Sugar 

















Corn 
starch 





Water 


786 
743 





















































MINERAL METABOLISM OF PRESCHOOL CHILDREN 1353 
TABLE 533 Orville 
44 months 
Bopy WEIGHT 
Date kg Date kg Date kg. 
10-20 15.88 3-9 16.67 7-27 17.80 
10-27 15.82 3-16 16.78 8-3 18.03 
11-3 15.88 3-23 Iw 0% 8-10 18.03 
11-10 15.99 3-30 LM fee Ue; 8-17 18-31 
11-17 16.39 4-6 1 Se I 8-24 18.37 
11-24 16.39 4-13 L701 8-31 18.71 
12-1 16.67 4-20 17.24 9-7 138.00 
12-8 16.78 4-27 17.29 9-1 18.71 
12-15 16.73 5-4 17.41 9-2 18.60 
12-22 16.56 5-11 Wig gs 9-2 18.65 
12-29 16.73 5-18 17.69 10-5 18.88 
1-5 16.84 5-25 18.03 10-12 18.99 
1-12 16.73 6-1 17.69 10-19 19.36 
1-19 16.67 6-8 17.86 10-26 19.50 
1-26 16.50 6-15 17.89 11-2 19.62 
2-2 16.39 6-22 Et. 87 11-9 19.84 
2-9 16.27 6-29 18.09 11-16 19.96 
2-16 16.44 7-6 17.97 11-23 20.07 
2-23 16.78 7-13 17.97 11-30 20 . 24 
3-2 16.50 7-20 17.97 12-7 20.30 
TABLE 534 Orville 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
AGE, months 45 48 52 61 
HEIGHT, 
Horizontal 99.0 100.2 103.7 108.6 
Suprasternal 76.6 (eth ts! Hl al Sb2 
Symphysis pubis 45.5 46.0 48.0 a 
Tip of acromion 77.8 80.2 83.8 87.9 
Cristal Saye HD. 60.1 62.6 
Trochanter 47.6 46.4 48.5 51.4 
Knee 24.7 24.4 26.0 26.3 
Sitting 5726 56.6 59.2 60.9 
BREADTH, 
Acromial 19.1 19.0 20.3 ayy 
Chest a 18.2 19.5 19.2 
Cristal 15.6 16.2 16.6 —- 
Trochanteric life 0 18.1 19.2 _- 
LENGTH, 
Entire arm a3) ha 32.8 33.4 34.8 
Upper arm 18.8 19.2 19.6 20.1 
Forearm 13.0 14.2 13.8 16.2 
Hand 11.6 11.4 le aeal Me 
Tibial 20.0 2051 As) 21.3 
GIRTH, 
Chest (ensiform) 55.2 54.1 55.9 ie 
Upper arm 17.5 1 iby gam 18. 
Calf 2170 21.6 22.5 23.2 
Cristal 53.6 49.5 52.7 54.4 
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TABLE 535 


NUTRITION AND CHEMICAL GROWTH 


Orville 
44 months 


NITROGEN, CALCIUM, PHOSPHORUS IN INTAKE, URINE, FECES 
Values are averages per day 

















NITROGEN CALCIUM PHOSPHORUS 
Date 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. 
re eaueee = eee = as 
2 = aes Sis 15 39: — 5 — 
11-3 10.79 9.62 | 0.87 1596 87 1308 1625 555 888 
11-10 10.78 10.77 | 0.76 1582 108 1310 1576 754 848 
11-17 10.96 12.07 | 0.69 1584 150 1262 1556 849 746 
11-24 10.87 11.76 1.26 1588 131 1375 1597 777 803 
12-1 10.81 10.74 | 0.95 1589 98 1508 1572 715 881 
12-8 10.91 9.82 | 0.73 1589 85 1312 1607 704 821 
12-15 10.72 10.24 | 0.62 1587 80 1386 1624 697 842 
12-22 10.63 9.98 | 0.67 1585 77 1461 1562 662 886 
12-29 10.85 9.69 | 0.73 1594 74 1321 1589 659 808 
1-5 10.75 | 10.65 | 0.74 1591 78 1298 1579 737 734 
1-12 10.45 10.62 | 0.57 1616 64 1334 1565 680 818 
1-19 6.87 7.42 | 0.39 320 41 340 710 480 466 
1- ‘ ‘ 
cp | pa) gg] ae | ae] ae | wwe | ago | ap 
2-9 7.50 6.58 | 0.54 332 28 262 796 401 291 
2-16 7.38 6.65 | 0.52 330 24 235 739 445 283 
2-23 7.58 6.90 | 0.52 334 16 216 766 465 230 
3-2 7.69 7.07 | 0.66 340 17 251 757 468 268 
3-9 8.50 7.51 | 0.66 551 32 388 896 456 317 
3-16 8.64 7.96 | 0.36 542 2 2 
3-23 8.57 7.86 | 0.48 548 aI 390 as 343 ais 
3-30 8.48 8.15 | 0.62 543 25 446 900 536 392 
4-6 8.47 8.02 | 0.54 552 32 383 901 528 346 
4-13 8.86 8.26 | 0.54 693 30 507 nas 637 
4-20 9.21 8.62 | 0.52 709 45 533 = 580 es 
4-27 9.51 8.97 | 0.53 706 48 524 = 578 417 
5-4 9.52 RSet «| 9756 702 2 
5-11 10.34 8.67 0.80 909 53 288 iibi aa res 
5-18 10.04 9.46 | 0.86 907 56 781 Ss 635 360 
5-25 9.99 8.92 1.09 883 43 699 1161 630 574 
6-8 = = 7m 906 “43 611 = 66 53: 
: =i ; = 66 532 
6-15 a ee 896 54 686 1181 680 585 
6-22 = = a 893 66 656 1173 
- 638 549 
6-29 = = we 906 53 679 me 592 pts 
ae — = BE: 894 48 643 626 ie 
7-13 = it ama 473 41 384 = md <: 
727 = = =, | “ass: | tah?) eee = 
a F <e —_ 5 324 — —= a 
8-3 8.20 6.43 | 0.75 509 58 323 — an = 
8-10 7.89 6.56 | 0.66 ‘ 
8-17 8.01 6.62 | 0.70 497 @0 308 = ae ae 
8-2 8.31 6.70 | 0.78 488 64 292 = = nr 
9-7 7.48 6.38 | 0.63 34 ~ 29 <= . wr 
9-14 7.28 6.57 | 0.77 346 68 179 = = = 
2 127 6.49 | 0.50 347 46 168 = ae = 
9-28 8.34 6.30 | 0.82 
10-5 7.78 6.14 0.86 364 68 aaa ae. a = 
10-12 7.71 6.69 | 0.61 368 79 16 a = pee 
10-19 8.24 6.36 | 0.86 377 68 5 Pes am =a 
10-26 8.02 6.34 | 1.04 3 19 = = os 
55 50 195 = pi ee 
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TABLE 536 


AVERAGE Daly INTAKE OF Foops Not IncLupEp 
IN Basau Dirt 


Values in grams per day 


1355 


Clarence 
57 months 








Casein 


ba debiMoker i 








[onal eel sell eel ell sell ell eel eel ed ee 
SS555555 SS5555 5555555 S55 coooocecdoo S555555 | | | 


Yeast 


ll le lal ol oe oe od ed ed ee ed ee 


NNNHNNNKHNNH NNNNH NNR RR ee 











Milk 
solids 


114 
114 
114 
114 
114 
114 
114 
114 
114 
114 








Butter 








Bread 





Sugar 





Corn 
starch 
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TABLE 537 Clarence 
57 months 


Bopy WEIGHT 






































Date kg Date kg Date kg 
10-20 19.73 3-9 19.67 7-27 20.64 
10-27 19.62 3-16 20.41 8-3 20.52 
11-3 19.62 3-23 20.52 8-10 20.64 
11-10 19.96 3-30 20.64 8-17 20.86 
11-17 20.13 4-6 20.41 8-24 21.20 
11-24 20.47 4-13 20.52 8-31 21.20 
12-1 20.52 4-20 20.52 9-7 21.09 
12-8 20.58 4-27 20.52 9-14 21.26 
12-15 20.58 5-4 20.41 9-21 21.26 
12-22 20 .52 5-11 20.47 9-28 21.38 
12-29 20.52 5-18 20.47 10-5 21.43 
1-5 20.41 5-25 20.70 10-12 277 
1-12 20.35 6-1 20 .86 10-19 21 277, 
1-19 20.52 6-8 20.64 10-26 21.94 
1-26 20.18 6-15 20.58 14-2 21688 
2-2 20.18 6-22 20.75 11-9 21.88 
2-9 20.13 6-29 20.64 11-16 21.88 
2-16 20.18 7-6 20.52 11-23 22.06 
2-23 20.35 Zeis 20.58 11-30 22.28 
3-2 20.13 7-20 20.52 12-7 22.23 
TABLE 538 Clarence 


ANTHROPOMETRIC MBASUREMENTS 
Values in centimeters 





























Aar, months 4 tabs 61 66 74 
HeEIGuHtT, 
Horizontal 108.4 110.8 112.6 isle il 
Suprasternal 86.0 - 87.6 89.2 93.2 
Symphysis pubis 52.6 53.0 54.6 — 
Tip of acromion 88.8 90.3 92.8 96.0 
Cristal 63.4 64.0 66.8 68.7 
Trochanter 53.3 55.4 56.7 — 
oes 27.9 29.5 30.4 31.3 
itting 60.1 61. 
ee 6 62.8 63.2 
Acromial 20.0 20.6 21.1 
Chest — 20.0 20.1 204 
Cristal 17.4 18.0 18.0 19.5 
rochanteric 19.0 
ae 19.5 20.5 20.3 
Entire arm 36.0 36.2 
Upper arm 21.2 21.7 Hes ie 
Forearm 15) 34 15.6 Ce 16.3 
Hand 12.5 125 13.0 13.1 
Tibial 23.1 24.8 25.5 
Ce 5.5 25.5 
Chest (ensiform) 56.9 5 5 
Upper arm 19.0 Ae ae ae 
Calf 23.5 23.1 22.9 me 
Cristal 53.6 53.3 54.4 57.3 
iy ees ‘ 
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TABLE 539 


1357 


Clarence 
57 months 


NITROGEN, Catcrum, PHospHorus IN INTAKE, URINE, FEcES 
Values are averages per day 


























= NITROGEN CALCIUM PHOSPHORUS 
ate 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. gm mg. mg. mg. mg mg meg. 
10-20 — — — 1584 81 1446 — — — 
10-27 —— — — 1589 55 1399 — — — 
11-3 1125 9.08 1.62 1610 87 1415 1668 776 752 
11-10 11.54 10.67 1.53 1616 95 1310 1643 970 684 
11-17 11.68 11.89 1.382 1603 127 1439 1602 910 764 
11-24 11.57 10.72 1.26 1612 121 1381 1658 884 734 
12-1 11.35 10.90 i bar 1610 Ly 1349 1623 896 719 
12-8 11.02 10.65 1.25 1595 109 1405 1619 923 746 
12-15 11.03 10.32 1.16 1602 83 1475 1653 903 720 
12-22 EV.02 11.37 1.24 1602 88 1422 1598 913 785 
12-29 10.74 10.18 0.93 1598 79 1152 1594 901 588 
1-5 10.86 10.68 1.19 1594 67 1381 1587 893 522 
1-12 10.90 9.82 1,43 1631 74 1293 1602 812 658 
1-19 y ep 8) a226 0.99 333 54 263 737 538 228 
1-26 7.53 6.61 0.91 335 36 248 698 481 232 
2-2 8.09 6.53 1.10 350 46 340 676 488 317 
2-9 7.85 6.43 210 348 56 239 848 505 257 
2-16 7.92 7.24 0.88 345 43 231 786 520 243 
2-23 7.69 6.93 0.85 340 29 240 776 488 329 
3-2 8.09 7.42 LO 354 31 266 792 532 269 
3-9 9.02 7.56 0.96 565 56 377 911 577 229 
3-16 9.32 7.98 0.99 568 56 445 978 617 326 
3-23 8.88 7.80 0.51 558 28 471 957 595 361 
3-30 8.90 8.23 1.04 555 32 450 942 587 350 
4-6 8.49 8.16 1.08 555 36 445 899 632 371 
4-13 9.47 8.47 0.93 veg 26 490 1038 654 322 
4-20 9.41 8.32 0.99 TLE 50 538 1045 627 362 
4-27 9.49 8.44 0.88 708 42 530 1058 637 346 
5-4 9.61 9.13 0.89 706 44 582 1045 694 378 
5-11 10.38 9.67 0.96 913 58 675 1160 757 418 
5-18 10.39 8.99 1.20 921 80 692 1233 704 480 
5-25 10.64 9.51 1.55 906 77 758 1218 694 572 
6-8 — — — 914 57 719 1183 824 472 
6-15 — — — 904 62 664 1204 844 406 
6-22 — — — 900 68 705 1190 810 491 
6-29 — — — 916 68 716 1228 764 488 
7-6 — — — 901 42 675 1169 770 410 
7-13 =x ae = 494 53 417 827 620 327 
7-20 gi - = 495 52 337 892 560 269 
707 — — os 504 57 356 851 554 173 
8-3 9.21 7.09 0.99 543 66 340 917 546 262 
8-10 8.53 6.62 ole U8) 523 75 344 911 509 295 
8-17 8.40 6.70 0.95 508 64 354 831 516 293 
8-24 8.52 6.81 0.96 496 i 334 826 556 256 
9- 7.99 6.25 0.88 372 53 207 737 461 192 
O14 7.54 6.64 0.94 356 70 249 636 489 228 
9-21 7.79 6.50 0.96 364 77 225 723 495 201 
=f .59 6.59 0.91 362 pi 229 782 487 207 
ne oo 6.48 1.14 371 63 255 767 459 261 
10-12 Cad Opera 0.93 366 62 216 wil 487 205 
376 69 218 719 487 200 
10-19 8.18 6.58 0.98 
10-26 WOT 6.51 0.96 351 52 204 — 497 193 
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TABLE 540 


AVERAGE DaILy INTAKE OF Foops Not INCLUDED 
IN BaSaL DIET 


NUTRITION AND CHEMICAL GROWTH 


Values in grams per day 





Steve 
31 months 








Milk 



































Date Casein Yeast Sls Butter | Bread | Sugar Jelly a 
10-20 = 1 114 14 7H | 14 35 2 
11-3 — 1 114 32 20 17 32 6 
11-10 — 1 114 28 21 18 35 6 
11-17 =— 1 114 31 24 18 42 6 
11-24 _ 1 114 32 13 18 19 6 
12-1 — 1 114 27 1 OE 18 19 4 
12-8 — 1 114 28 4 18 10 3 
12-15 — 1 114 28 11 18 sl¥e 4 
12-22 — 1 114 23 11 23 13 4 
12-29 — 1 114 23 20 18 17 4 
1-5 — 1 114 23 17 18 20 4 
1-12 — 1 114 22 16 18 24 4 
1-19 10 1 LF 24 17 18 28 3 
1-26 10 1 17 24 24 18 30 3 
2-2 10 1 17 25 38 18 40 3 
2-9 10 1 17 26 46 21 63 3 
2-16 10 1 17 25 54 21 44 3 
2-23 10 1 17 28 68 21 56 3 
3-2 10 1 17 36 73 21 56 3 
3-9 10 1 33 42 83 21 57 3 
3-16 10 1 33 39 84 21 60 3 
3-23 10 1 33 28 77 21 64 3 
3-30 10 1 33 28 90 21 56 3 
4-6 10 1 33 14 80 21 64 3 
4-13 10 1 44 20 61 27 56 3 
4-20 10 1 44 21 64 21 56 3 
4-27 10 1 44 16 46 21 40 3 
5-4 10 1 44 18 38 21 57 3 
5-11 10 1 59 22 | 53 21 69 3 
ne 10 1 59 23 61 21 56 3 
6-8 10 1 59 21 58 31 56 3 
6-15 10 1 59 16 48 28 45 3 
6-22 10 1 59 20 53 28 41 3 
6-29 10 1 59 23 53 28 57 3 
7-6 10 1 59 14 38 28 40 3 
igor 10 2 ly 19 47 28 46 3 
hi 10 2 17 27 66 28 56 3 
7-27 10 2 ily) 23 50 28 47 3 
8-3 10 2 17 28 , 
8-10 10 2 re pe : 
8-17 10 x 7 as = Be x 
2 17 46 61 
8-24 10 2 aly 34 Fe ie : 
a: = a 64 43 76 3 
9- 2 ‘ a cc a 
7 10 2 17 22 53 46 58 3 
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TABLE 541 





















































Steve 
31 months 
Bopy WEIGHT 
Date kg. | Date kg. Date ke. 
10-20 Gy ga 2-9 15288 6-1 ile} Gras? 
10-27 Rayer vel 2-16 IDpine2 6-8 16.90 
11-3 15.36 2-23 15.99 6-15 16.95 
11-10 15.59 3-2 15.93 6-22 16.73 
ily Pa be iMate 3-9 16.04 6-29 16.95 
11-24 16.10 3-16 16.39 7-6 16.90 
121 16.16 3-23 16.50 
12-8 16.16 3-30 16.78 folic 16.73 
12-15 16.22 4-6 hare res! 7-20 16.56 
7-27 16.56 
12-22 16.22 4-13 ale yes 
12-29 16.16 4-20 16.78 8-3 16.50 
1-5 16.44 4-27 16.95 8-10 16.67 
1-12 16.44 5-4 16.61 8-17 16.78 
1-19 liDede 5-11 ie yatel | 8-24 gD 
1-26 15.99 5-18 16.50 8-31 17.18 
2-2 1S 5-25 16.61 9-7 17.24 
TABLE 542 Steve 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
AGE, months 32 35 39 
HEIGHT, 
Horizontal 96.5 98.5 101.7 
Suprasternal 74.9 76.8 79.2 
Symphysis pubis 42.2 43.7 44.6 
Tip of acromion (ie 78.0 83.0 
Cristal 53.0 53.5 avin) 
Trochanter 44.2 44.8 46.6 
Knee 22.6 24.4 26.0 
Sitting boast ioe 58.2 
BREADTH, 
Acromial 19.4 19.2 20.4 
Chest — 17.8 18.8 
Cristal 14.4 15.9 16.0 
Trochanteric 15.8 i erp 17.8 
LENGTH, 
Entire arm 29.8 te ie 
Upper arm Wes : 9. 
pate 12.6 12.8 ikea) 
Hand iba 0) gy 11.6 
Tibial 18.8 20.2 PAE 
GIRTH, 
Chest (ensiform) Dawe bame 55 lei 
Upper arm Ne a! 16.2 16.8 
Calf 2156 Piles 21.9 
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TABLE 543 Steve 
31 months 


NITROGEN, CALCIUM, PHOSPHORUS IN INTAKE, URINE, FECES 
Values are averages per day 
































NITROGEN CALCIUM PHOSPHORUS 
Date | " 

Intake Urine Feces Intake Urine Feces Intake Urine Feces 

mo.-day gm. gm. gm. mg. mg. mg. mg. mg. mg. 

10-20 — — — 1589 108 1458 _ — — 
11-3 10.64 8.77 1.14 1588 86 1465 1624 764 768 
11-10 10.90 9.74 1.24 1591 77 1397 1586 856 616 
11-17 ipl sala) 10.00 1.55 1590 117 1464 1565 823 682 
11-24 10.87 10.69 1.26 1583 133 1342 1597 915 749 
12-1 10.81 10.37 1.18 1589 105 1322 1572 919 673 
12-8 10.75 9.48 1.47 1580 108 1317 1590 861 681 
12-15 10.74 9.02 1.94 1588 89 1394 1625 824 738 
12-22 10.79 8.58 1.70 1592 79 1360 1577 707 792 
12-29 10.91 8.14 2.08 1598 85 1303 1594 756 688 
1-5 10.77 9.60 1.64 1592 84 1345 1580 876 703 
1-12 10.61 9.09 1.88 1622 70 1389 1577 859 674 
1-19 6.68 6.78 1.28 313 48 290 694 516 244 
1-26 6.83 6.00 0.55 313 25 193 640 438 195 
2-2 coo 6.35 0.84 321 26 258 708 448 269 
2-9 7.38 5.83 0.96 329 33 216 783 446 241 
2-16 7.29 6.26 1.18 326 33 237 730 451 272 
2-23 7.58 6.55 0.82 334 43 217 766 481 293 
3-2 7.76 6.52 1335 342 42 265 762 472 301 
3-9 8.49 6.97 1.04 552 53 416 899 5385 304 
3-16 9.03 8.33 0.99 558 54 478 951 632 321 
3-23 8.73 7.63 0.49 553 41 421 944 590 311 
3-30 8.84 7.09 1.56 550 49 412 932 545 347 
4-6 8.76 8.06 1.18 560 57 393 921 654 304 
mee P es : . ; i OTE 37 = 1 989 560 396 
a . : zi : ae Hee ne 50 527 1010 615 341 
2 88 . 36 479 1009 592 349 
ne ee See e = 32 504 972 617 372 

J . 2 g 49 640 1108 
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Birch 
67 months 








Casein 


ieee 

















Yeast 


Milk 





NWNWNHNNNNNNNHNND | DYNNNNNEEEE | BEE ERE EE Fe eR Rh 














hike Butter 
114 28 
114 28 
114 42 
114 43 
114 42 
114 43 
114 43 
114 39 
114 42 
114 32 
114 32 
114 33 
114 32 
17 36 
17 36 
17 36 
17 43 
17 40 
17 29 
17 42 
33 43 
33 39 
33 43 
33 26 
33 32 
44 20 
44 32 
44 28 
44 26 
59 28 
59 32 
59 34 
59 25 
59 23 
59 26 
59 16 
17 32 
ihe, 34 
17 36 
17 36 
17 53 
ile 43 
17 46 
17 46 
17 54 
17 40 
17 40 
17 45 
17 42 
17 44 
17 41 
iby 35 
17 38 
17 42 
17 36 
ire 31 






































Corn - 
Bread Sugar Jelly Rtorck Water 
40 14 57 2 743 
38 14 56 4 928 
56 LY, 56 6 714 
57 18 64 6 728 
57 18 71 6 614 
48 18 68 6 636 
50 18 69 3 743 
31 18 51 3 786 
54 18 57 4 728 
34 23 42 4 728 
26 18 35 4 786 
31 18 48 4 728 
DH 18 40 4 828 
58 18 59 3 957 
68 18 63 3 957 
94 18 97 a] cede 
tits 21 92 3 1000 
84 21 61 3 878 
70 21 64 3 1011 
94 21 70 3 1000 
101 21 71 3 857 
87 21 70 3 1143 
94 21 78 3 1143 
63 21 52 3 886 
83 21 70 3 1043 
60 27 59 3 1028 
91 21 82 3 1071 
70 21 70 3 886 
53 21 65 3 986 
78 21 85 3 1028 
88 21 85 3 1057 
116 21 85 5 986 
70 28 63 3 1200 
76 28 60 3 1157 
56 28 59 3 1043 
51 28 42 3 914 
104 28 70 3 986 
93 28 70 3 993 
107 28 84 3 1028 
148 28 99 3 1071 
130 28 98 3 843 
104 47 cee 3 Ala 
90 43 96 3 1028 
80 46 70 3 928 
77 43 Zl 3 914 
84 47 Ti 3 928 
74 47 78 3 928 
81 33 85 3 1000 
74 43 85 3 928 
73 43 70 3 1043 
69 43 70 3 1000 
70 43 68 3 986 
74 43 70 3 971 
71 43 70 3 971 
66 47 83 3 928 
66 43 57 3 700 
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TABLE 545 ~~ ee 
Bopy WEIGHT 
Date kg Date kg. Date w es See 
10-20 21.66 3-9 22.51 7-27 22.28 
10-27 21.77 3-16 22.19 8-3 22.62 
11-3 21.94 3-23 22.74 8-10 22.79 
11-10 22.06 3-30 22.96 8-17 22.96 
11-17 22.45 4-6 22.68 8-24 EMS: 
11-24 22.68 4-13 22.62 8-31 23 138 
12-1 22.91 4-20 22.79 9-7 23.19 
12-8 2a0l3 4-27 22.57 9-14 23.19 
12-15 23.08 5-4 22.51 9-21 23 .25 
12-22 22.96 5-11 22.40 9-28 23 .53 
12-29 22.91 5-18 22.40 10-5 23.70 
1-5 2anls 5-25 22.68 10-12 23 .93 
1-12 23.08 6-1 22.68 10-19 24 .24 
1-19 23213 6-8 22.62 10-26 24.21 
1-26 22.85 6-15 22.68 11-2 24 .27 
2-2 22,14 6-22 22.57 11-9 24.32 
2-9 22.79 6-29 22.57 11-16 24 .32 
2-16 22.68 7-6 22.34 11-23 24.32 
2-23 22.74 7-13 22.40 11-30 24.55 
3-2 22.57 7-20 22.23 12-7 24.41 
TABLE 546 Birch 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
AGE, months 68 ria 75 84 
HEIGHT, 
Horizontal 114.0 115.8 117.2 121.5 
Suprasternal 91.6 93.1 94.4 98.4 
Symphysis pubis 55.2 Ae, JF 5741 — 
Tip of acromion 93.9 96.0 97.2 100.5 
Cristal 66.7 68.6 69.7 70.8 
Trochanter 57.0 57.5 58.4 60.6 
Knee 30.0 29.2 30.7 31.4 
Sitting 63.7 63.6 64.2 65.6 
BREADTH, 
Acromial 20.4 19.2 20.7 26.1 
Chest = 18.6 18.9 19.2 
Cristal 16.9 17.8 18.0 20.4 
; Ser ys 20.0 20.2 PAL I —- 
Entire arm 37.0 37.6 : 
Upper arm 22.1 22.2 oh 4 ae 
Forearm 1621 16.0 16.5 17.4 
ae 12.9 12.9 13.5 13.3 
ibia 25.3 25. ; 
GIRTH, : 2 25.8 26.8 
Chest (ensiform) 55.2 54.9 = 
Upper arm 19.4 13 9 tat <n 
; : . 8.8 
Calf 24:8 24.4 > 
Cristal 56.4 ; 24.8 24.8 
er eee : 55.4 53.1 54.4 
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Birch 
67 months 
NITROGEN, CaLcium, PHospHORUS IN INTAKE, URINE, FEcrs 
Values are averages per day 


























NITROGEN CALCIUM PHOSPHORUS 
Date a 
Intake Urine Feces Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. gm mg. mg. mg. mg. mg. mg 
10-20 av a = 1602 114 1242 ae ae = 
10-27 a = - 1590 94 1425 
11-3 11.23 9.84 1.40 1608 132 1457 1665 689 907 
11-10 11.47 11.16 1.08 1588 152 1217 1617 886 672 
11-17 11.65 11.48 1.11 1611 202 1486 1612 910 705 
11-24 11.45 11.37 1.24 1608 235 1464 1648 901 863 
12-1 11.42 11.26 1.08 1614 220 1440 1630 903 841 
12-8 11.18 10.79 1.02 1598 177 1322 1616 878 872 
12-15 11.40 10.68 1.11 1614 182 1476 1686 874 799 
12-22 11.13 11.01 0.97 1604 148 1502 1608 814 886 
12-29 10.98 10.03 0.80 1590 140 1249 1583 759 718 
1-5 10.99 11.35 0.94 1602 165 1542 1596 943 772 
1-12 10.79 10.79 0.89 1626 153 1465 1592 861 734 
1-19 7.27 7.39 0.74 336 85 294 743 558 270 
1-26 7.53 6.86 0.68 335 78 249 698 476 230 
2-2 8.20 6.97 0.96 352 58 272 730 465 286 
2-9 7.86 6.25 0.92 349 58 230 856 446 248 
2-16 7.76 7.46 0.69 340 58 226 771 523 258 
2-93 7.60 7.29 0.66 335 43 249 767 513 386 
3-2 8.09 7.23 0.72 351 60 211 789 473 221 
3-9 8.73 7.94 1.51 558 75 367 916 627 309 
z f 560 78 386 955 603 330 
333 3-01 8.18 0.93 562 50 487 970 553 386 
3-30 8.44 7.95 0.83 539 57 356 899 560 319 
4-6 8.81 8.27 0.75 563 55 338 934 575 313 
4-13 8.90 8.58 | 0.86 693 40 456 984 613 367 
4-20 9.56 8.07 0.88 726 70 580 1060 553 430 
4-27 9.34 9.93 0.60 689 67 472 1023 5 f 
‘ 503 486 
54 9.11 8.49 1.03 689 42 594 998 5 
Bee ee ae | ois fine Wonca [ates Vocus An eo 
£ 10. : 22 2 0 
Hey 11.07 9.29 0.94 922 140 644 1254 750 467 
6-15 a a = 895 79 622 | 1170 742 474 
‘ — _ Zs 896 115 582 1182 768 458 
a30 = = =e 899 79 667 | 1180 702 541 
, ry = = - 893 58 618 1156 692 487 
7-13 = a = 492 66 421 824 610 360 
7-20 = en sae 496 82 332 886 582 301 
7-27 - -_ = 511 118 297 865 564 164 
8-3 9.26 7.06 0.96 544 140 339 901 282 
913 491 296 
8-10 8.49 6.87 0.99 523 108 320 913 491 206 
8-17 8.27 6.41 0.93 507 : 14 827 497 298 
8-24 8.10 7.05 | 0.92 486 101 31 80 52 28 
0-7 34 7 8 36 2 221 727 520 216 
4 aa 75 OEe 361 tga 240 649 512 234 
B21 = a A 369 136 192 736 518 194 
238 
oe |e RHE Gel) ra lee ular Rare 
10-1 784 6.02 | 0.63 371 123 196 | 719 | 495 | 144 
104 ab 6.70 0.94 377 141 197 723 528 209 
¢ 3 ; ; 122 181 <= 2 
-26 8.20 6.45 | 0.95 360 : ; = 407 21 
iL 7.94 6.40 | 0.94 359 126 192 om ae rs 
11-9 8.02 6.77 0.88 352 11 166 = 501 a 
11-16 7.96 6.79 0.85 344 103 182 = 471 o 
11-23 eas 6.52 0.96 348 131 213 = -: ee 
11-30 7.64 6.78 0.83 344 























ADDENDA 





OSTEOPSATHYROSIS AND UNUNITED FRACTURE 


The balance studies of M.F. and D.B. were made in 1931 with 
the hope that some light might be thrown upon the changes in 
mineral metabolism responsible for or resulting from these not 
uncommon clinical entities. After the data were obtained, their 
usefulness was greatly restricted by the lack of comparable values 
for normal children. Only two other studies of children were 
found which contained values for the seven acid-base minerals 
and the subjects of these earlier studies were on high-fat and 
low-fat diets. This experience crystallized the resolve to conduct 
extensive studies of the mineral utilization of normal children, 
the results of which are now being published under the title 
Nutrition and Chemical Growth in Childhood. 

A report of the cases of osteopsathyrosis and ununited fracture 
was published in 1935* but to facilitate comparisons the data 
have been included in this volume, accompanied by the case 
histories and reprinted, with additions, by courtesy of the A mer7- 
can Journal of Diseases of Children. 


Osteopsathyrosist 


History: M.F., a girl of 11 years, was admitted for study in 
November 1931, because of frequent fractures from slight cause 
and marked, increasing scoliosis, for which she was receiving or- 
thopedic treatment from one of the members of the staff. 

The family history was irrelevant, and there had been nothing 
of note in the patient’s first year of life, except that cereals and 
vegetables were given rather late and that she had received no 
cod liver oil, though orange juice was given. There was no history 
of the ordinary symptoms of rickets. She walked at the age of 16 
months. 

She had measles, mumps and chickenpox in early childhood, 
but was not subject to coughs, colds or sore throat. She had oc- 

* Cooley, Thomas B., Grover C. Penberthy, Lillian Armstrong, Helen A. 
Hunscher, Frances Cope and Icie G. Macy. Mineral Metabolism: A Case of 
Osteopsathyrosis and One of Ununited Fracture. Am. J. Dis. Children, 50: 431, 
1935. 


+ This name is used not in the sense of an exact diagnosis but because it comes 
as near to describing the condition as does any term in the rather vague classifica- 


tion of the disorders of bone. 
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casional nosebleed and always had noticeably cold hands. The 
sclerae were blue and there were dark circles under the eyes. 

The patient had had five fractures, all below the knees. The 
first occurred at the age of about 13 months, for no definite 
cause; the second, at 2 years, followed an effort to stand on tip- 
toe; the third occurred on a slight fall on a slippery sidewalk, and 
the fourth happened with a slip on the kitchen floor. After the 
third fracture she received treatment for rickets. including cod 
liver oil and therapy from a quartz mercury vapor are lamp. 
After the fourth fracture she wore braces for a long time and had 
no more fractures until the summer of 1930, when she turned an 
ankle on the sidewalk and fractured the left tibia, which resulted 
in a shortening of about + inch (1.2 em.). Healing occurred in a 
normal time after each fracture. 

The scoliosis was first noticed in June 1931. She had seemed 
well up to that time. The deformity increased rapidly. She grew 
considerably in height during the year preceding admission to 
the hospital. 

Physical Examination: The patient was a pleasant-tempered, 
bright-appearing child. She was moderately well grown and 
slender, with good musculature and little fat. Her coloring was 
brunette, and her hair was black, rather coarse and dry. Her skin 
was clear and of normal texture and moisture. There was a large 
pigmented mole just below and to the left of the navel. The sclera 
were definitely blue. 

The head was well shaped and dolichocephalic. The eyes and 
ears were normal. The tonsils were small and not obviously dis- 
eased. 

The neck was normal. There was no palpable goiter or para- 
thyroid bodies and no adenoid swellings. 

The thorax showed marked scoliosis involving the whole dor- 
sal segment of the spine, with the convexity to the right and a 
corresponding deformity of the ribs. 

The heart, lungs and abdomen were normal. 

There were no deformities of the arms or legs. No callus was 
felt on the bones of the legs except one small lump at the junction 
of the middle and lower thirds of the left tibia. The measurement 
from the anterior superior spine of the ilium to the external mal- 
leolus on the right was 76 em. and on the left, 75 em. 

There were no glandular enlargements. 
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FIGURE 760. Osteopsathyrosis 
(M.F.). Seoliosis, with no evidence of 
destruction of the vertebrae. 








Figure 761. Osteopsathyrosis, (M. F.) age 133 months. 
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The neurologic examination gave negative results. 

The metabolic rate was —5 per cent. 

Roentgen Examination: Films had been made of practically 
the whole skeleton in April and in July 1931. These showed 
normal epiphyseal development everywhere and good general 
development of the bones. There seemed to be slightly less than 
the normal calcium content of all the bones; the decrease was 
most noticeable in the ribs, in which some slight cystic changes, 
not of the type seen in parathyroid disturbance, were observed 
in the first films. Trabeculation seemed normal. 

There was marked scoliosis, with dorsal convexity to the 
right and lumbar convexity to the left. No destruction of any 
vertebrae was seen. The bones of the legs showed no abnormali- 
ties except slight scars of healed fractures in the left tibia and in 
the proximal phalanx of the fourth toe, with no displacement. 

Dental Examination: Hypoplasia of the permanent teeth, some 
rough and with improperly formed enamel, a few areas of defec- 
tive calcification and twelve carious permanent teeth were re- 
vealed. 

Psychologic Examination: The child was above the average in 
intelligence and of normal behavior except for the suggestion of 
nervous strain given by closely bitten finger-nails. 


TABLE 548 Osteopsathyrosis (M.F.) 


Diet Given DurInG MINERAL BALANCE StTupIEs 
Values in grams per day 








Apple 100 || Candy (average) 13 || Orange juice | 100 














Banana 100 | Celery 20 || Potato 70 
Beef 100 || Cheese, American 15 || Salt (average) 2 
Bread, white 60 || Cocoa 5 || Shredded wheat 28 
Bread, whole wheat 30 Kgg 50 || Sugar (average) 30 
Butter, filtered 30 | Lettuce 20 || Tomato 60 
Cabbage or carrots 50 || Milk 400 || Water (average) 578 
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TABLE 549 Osteopsathyrosis (M.F.) 


Buioop MINERALS AND BLoop CELL Counts 








Novem-) Decem- Decem- 























ber 12| ber 5 ber 5 
mg./100 ml. Red cells (millions) 4.14 
- x : 
Calcium, total serum 12.70 11.85 Seis atthe ApoE cent) Sonn 
Phosphorus, inorganic ee ae 58 
Corpuscles 4.28 2.82 Large lymphocytes 
Plasma 5.18 1.37 (per cent) — 17 
Magnesium, serum 3.54 2.06 sarah i Sg, 20 
Cholesterol 148 109| Monocytes (per cent) 3 
Eosinophils (per cent) 1 
Platelets (thousands) 300 
Volume of corpuscles 
(per cent) 50 
* Sahli. 
TABLE 550 Osteopsathyrosis (M.F.) 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 












































INTAKE AVERAGE DAILY FECES 
poe HEAT OF 
; F AV é r F NS) * AV AG f a 
Say oH Weight AVERAGE DAILY COMBUSTION AVERAGE DAILY 
length 
Dry Total Wet Dry 
weight |watert Bat a Fors weight! weight = 
mo.-day em. kg. gm. gm. gm. Cal. Cal. gm. gm. gm. 
11-12 — 31.0 335 1616 | 68.6 2067 114 (OFOo1 ke 26 2.0 
11-17 — 30.6 347 1563 | 68.0 2043 85 (OLa hh L886: 1.5 
11-22 139.1 30.4 356 tt eA EG Ay or (7 2106 90 57.6 | 14.4 1.8 
11-29 — 30.3 338 1476 | 66.4 2157 i a Da 62560 Lacy Lt 
* Basal metabolism, 1126 Calories per day ( —5 per cent, Aub-DuBois standard). 
+ Drinking water plus water in food. 
TABLE 551 Osteopsathyrosis (M.F.) 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 





NITROGEN PHOSPHORUS CHLORINE SULFUR 








Date* 
Intake} Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces | Intake| Urine | Feces 





gm. gm. gm. mg. mg. mg. mg. mg. mg. mg. mg. 


11-12 9.73 | 8.41 | 0.99 | 1040 470 420 | 3020 | 5810 40 660 510 90 
11-17 9.73 | 8.17 | 0.77 | 1040 600 330 | 3140 | 3740 40 660 500 50 
11-22 9.73 | 8.19 | 0.71 | 1040 620 330 | 2900 | 3410 30 660 520 70 
11-29 9.73 | 8.36 | 0.90 | 1040 710 360 | 3140 | 2880 20 660 500 60 


























* Dates are first days of balance periods. 
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TABLE 552 


Osteopsathysosis (M.F.) 


Positive MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 




























































































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date* 
Intake! Urine | Feces | Intake! Urine | Feces | Intake} Urine | Feces | Intake| Urine | Feces 
mg. mg. mg. mg. mg. meg. mg. mg mg. mg. mg. mg. | 
11-12 800 60 480 340 100 180 1470 1210 30 3950 | 2580 440 
11-17 800 70 450 340 100 160 1550 1410 30 3950 | 2900 300 
11-22 800 60 490 340 120 160 | 1390 1270 20 3950 | 2700 340 
11-29 800 50 470 340 110 170 1550 1480 20 3950 | 2590 330 
* Dates are first days of balance periods. 
TABLE 553 Osteopsathyrosis (M.F.) 
URINE VOLUME, pH Anp AciIpITy 
Date pH Specific Urine Titrable 
gravity volume acidity 
mo.-day ml. meq. 
11-12 = aes 1460 = 
11-13 = apt 1263 =- 
11-14 = - 1096 = 
11-15 6.2 = 745 
11-16 6.4 & 1025 Tha 
11-17 6.2 1.015 1332 20.6 
11-18 6.4 1.042 1040 19.0 
11-19 6.1 1.015 1135 22.9 
11-20 6.0 1.023 765 24.9 
11-21 6.6 1.020 1308 19.0 
11-22 5.9 1.018 860 
11-23 5.9 1.013 1268 st 
11-24 6.2 1.021 842 21.5 
11-25 6.4 1.013 1214 17.0 
11-26 5.8 1.016 962 28.8 
11-27 6.5 1.019 965 22.0 
11-29 6.2 1.019 952 22.2 
11-30 6.2 1.019 885 23.0 
12-1 63°: 1.016 1040 23.6 
12-2 5.8 1.022 822 26.2 
12-3 6.6 1.021 927 12.7 
19-5 = as eis Leo 
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TABLE 554 Osteopsathyrosis (M.F.) 


NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 














Total “a - | Creatinine ae Trice 
Date nitrogen Urea Ammonia Soréatine Creatinine iat 
11-12 9.12 8.142 0.380 0.365 0.224 0.092 
11-13 8.53 6.941 0.445 0.306 0.204 0.095 
11-14 Std 1.022 0.346 0.356 0.219 eeb2 
11-15 7.39 7.967 0.451 0.256 0.207 0.098 
11-16 7.07 7.130 0.298 0.674 0.241 0.105 
11-17 8.22 6.018 0.310 0.296 0.202 0.097 
11-18 tool 6.206 0.228 0.290 0.203 0.110 
11-19 7.34 Tease 0.264 0.241 0.195 0.102 
11-20 8.87 7.405 0.266 0.408 0.314 0.106 
11-21 Tee 5.744 0.193 0.579 0.369 0.121 
11-22 9.35 4.364 0.299 0.240 0.158 0.098 
11-23 10.50 bapo0 0.210 0.272 0.190 0.097 
11-24 $.13 6.359 0.191 0.327 0.219 Oc 
11-25 7.01 61.535 0.187 0.299 0.248 0.086 
11-26 8.06 4.951 0.162 0.429 0.322 0.126 
11-29 9.21 6.873 0.221 0.248 0.216 0.100 
11-30 LAG 6.797 0.163 0.263 0.245 0.100 
12-1 8.30 6.473 0.246 0.272 0.214 0.096 
12-2 8.02 7.848 0.202 0.250 0.191 0.103 
12-3 9.26 5.839 0.224 0.296 0.267 0.121 




















Ununited Fracture 


History: D.B., a girl of 74 years, was admitted to the hospital 
in September 1931 because of ununited fractures of the right 
tibia. 

The family history was wholly irrelevant. The child had ap- 
parently been a normal baby, breast fed for three months and 
then given a dried milk preparation. She had no cod liver oil until 
the age of 18 months, but received plenty of sunlight. She seemed 
to develop normally until it was noticed that she showed no ineli- 
nation to walk at the ordinary time, and bowing of the right 
tibia was observed, for which the family physician applied an 
apparatus with no effect. When at the age of 2 years she did not 
walk, an orthopedic surgeon diagnosed severe rachitic deformity 
and performed an osteotomy. Some months later the fracture 
was found not to have healed, and an inlay of bone was inserted. 
She remained in the hospital for a year, receiving treatment with 
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sunlight, massage and cod liver oil. She then had a variety of 
treatments in a number of clinics, including various diets, ap- 
paratus, physical therapy and four bone grafting operations. At 
times there seemed to be slight union, which always broke down. 
Following one of the operations, hemiplegia developed, which 
was supposed to be due to fat embolism. Recovery from this was 
complete after several months, but in the meantime the child 
became left-handed. When she was admitted to the Children’s 
Hospital she was wearing a brace, by means of which she got 
around fairly well. 

Physical Examination: D.B., was a bright, well behaved child. 
She was plump and well developed, with blond coloring and 
brown hair and a clear skin of good color and texture. The sclerae 
were normal. 

The head was well shaped. The eyes and the ears were normal. 
The tonsils were of medium size and were moderately diseased. 
There was considerable lymphoid hyperplasia on the posterior 
pharyngeal wall. The neck was normal. 

The thorax was well developed, with no deformity. The lungs 
were normal. The heart area and heart rate were normal. There 
was a soft systolic murmur which was not transmitted. The ab- 
domen was normal. 

The arms and thighs were normal. A brace was worn on the 
right leg. Both legs showed sears of old operations. There was 
approximately 3 cm. shortening of the right leg. 

The neurologic examination gave normal results. 

Roentgen Examination: On Sept. 10, 1931, films were made of 
both legs in two planes; of the forearms and arms in the antero- 
posterior plane; of the skull in the right and left lateral projec- 
tions, and of the pelvis and the regions of both thighs in the an- 
teroposterior projection. 

The films demonstrated ununited fractures through the shaft 
of the tibia in the middle third. The fragments were in end-to- 
end contact, but there was slight lateral angulation at the points 
of fracture. There was considerable diminution in the diameter 
of both the tibia and the fibula of the left leg. Both the bones 
showed definite loss of lime substance, and there were transverse 
striations through the diaphyseal ends which we interpreted as 
indicating so-called growth lines. Similar lines were demon- 
strated in the films of the forearms. There was no apparent dis- 
turbance in the normal epiphyseal development. 

The film of the right leg showed some thickening of the cortex 
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of the tibia with slight periosteal roughening but no changes to 
suggest a definite destructive disease. 

The films of the skull revealed no unusual changes in the con- 
tour or detail of the cranial vault. 

On Sept. 9, 1933, additional study was made of the left leg. 
There was a slight increase in the amount of callus about the 
fractures, but the segments were not firmly united (Figure 762). 

Examination of the Legs: There was atrophy of the right leg, 
with some apparent shortening. The distance from the umbilicus 
to the internal malleolus on the right measured 31 inches (78.7 
em.) and on the left, 32 inches (81.2 em.). The distance from 
umbilicus to the inferior border of the patella was 183 inches (47 
em.) on both the right and the left. There were scars on the ante- 
rior aspect of both the left and the right leg, the result of opera- 
tions. There were good flexion and extension at the right knee 
and ankle. There was some lateral bowing of the middle third of 
the right leg as well as false motion of the middle third of the 
right tibia. The fibula was intact. 

Dental Examination: Caries was present in eight deciduous 
and four permanent teeth, and there was nonunion of the sulci 
in the six year molars. There was evidence of hypoplasia in both 
the deciduous and the permanent teeth, and there were some 
areas of imperfect calcification. Dr. Charles Bodecker, professor 
of oral histology and embryology at Columbia University, exam- 
ined an extracted molar and reported poor calcification of both 
the enamel and the dentin, with resorption at the margins of the 
pulp canals followed by the formation of osteoid tissue, indicat- 
ing the activity of a pathologic process in the pulp (Figure 763). 

Psychologic Examination: The child had a rather low average 
of general intelligence. She had been somewhat overprotected. 
There was, however, nothing of special significance. 

Final Record: Under the date of February 4, 1935 the following 
was entered in the file on this case: 

Patient will be eleven years of age in May of this year. As previous 
record indicates, this patient has been operated upon for non- 
union of right tibia six or seven times, with no apparent union. 
This case falls into the group where there must be some metabolic 
disturbance, as well as some disturbance in the blood supply to 
the middle third of the right tibia (pseudo arthrosis). As child 
approaches maturity some results may be obtained by the use 
of massive bone inlay. The leg apparently continues to grow 
and the father states it has shown considerable progress since It 
was taken out of the cast. 


FiguRE 762. Ununited Fracture 

(D.B.). Increased amount of eallus 

( about the fractures, but the segments 
not firmly united. 





Figure 763. Histological Findings, 
Lower Molar of D.B. 

The ground section shows that the 
enamel is not well calcified noted by 
the marked visibility of the individual 
enamel rods. Dental caries is extensive. 
The dentin is very poorly calcified as 
indicated by the presence of exceed- 
ingly small interglobular spaces in the 
ground section. The same condition is 
indicated by the dappled appearance 
of decalcified specimens stained by 
Haematoxylincosin. 

The zone of last formed dentin lining 
the pulp chamber (predentin, eosino- 
phile) is abnormally wide showing 
marked irregularities. The margins of 
both pulp canals are also strikingly 
abnormal showing resorption followed 
by the formation of osteoid tissue. This 
indicates the activity of a pathological 
pulp.—Charles F. Bodecker, Professor 
of Oral Histology and Embryology, 
Columbia University, New York. ; 
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TABLE 555 Ununited Fracture (D.B.) 
Bioop MINERALS AND Bioop CELu Counts 
Novem-| Decem- Decem- 
ber 3 ber 3 ber 3 
mg./100 ml. ae cells (millions) “4.61 
: bin* P : 
Calcium, total serum 12.45 12.15 apd i ibgy. cent) en 
; ‘ Polymorphonuclears 40 
Phosphorus, inorganic Large lymphocytes 
Corpuscles 3.00 9.01 (per cent) 18 
Plasma 4.15 3.99 Small lymphocytes 
Magnesium, serum 1.80 2a 14 ences ce cent) eS 
Cholesterol 85 97/| Basophiles (per cent) 1 
Eosinophils (per cent) 8 
Platelets (thousands) 300 
Volume of corpuscles 
(per cent) 46 
* Sabli, 
TABLE 556 Ununited Fracture (D.B.) 


Diet GIvEN DurING MINERAL BALANCE STUDIES 
Values in grams per day 























Apple 100 || Candy (average) 10 || Orange juice 100 
Banana 100 || Celery 20 || Potato 70 
Beef _ 100 || Cheese, American 15 || Shredded wheat 28 
Bread, white 60 || Cocoa 5 || Tomato 60 
Bread, whole wheat 30 || Egg 50 || Sugar (average) 28 
Butter 30 Lettuce 20 Water (average) 349 
Cabbage or carrots 50 || Milk 400 || Salt 1 
TABLE 557 Ununited Fracture (D.B.) 


Bopy LENGTH AND WEIGHT—INTAKE AND ELIMINATION 


























INTAKE AVERAGE DAILY FECES 
HEAT OF 
Recum- AVERAGE DAILY COMBUSTION AVERAGE DAILY 
Date bent Weight a 
length Wet | Dr 
Dry | Total e y Fat 
weight |water* Mob intake are weight| weight 
mo.-day em. kg. gm. gm. gm. Cal. Cal. gm. gm. gm. 
11-8 — 23-5 307 1712 Ofe2 1977 88 51.6 | 13.8 en 
11-13 —_— 23.5 339 1297 | 68.6 2089 86 54.6 | 13.3 1.2 
11-18 —_ 23.55 337 1181 | 68.0 2012 97 60.4 | 15.5 i hg 
11-23 127.0 23.6 354 bay here e are 2106 100 54.0 | 14.9 he 
11-29 — 23 .¢ 334 1065 | 66.4 2146 92 53.4 | 13.3 1 























* Drinking water plus water in food. 
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TABLE 558 Ununited Fracture (D.B.) 


PosiTIvE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 



























































CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date* 
ag Intake} Urine | Feces |Intake| Urine | Feces | Intake| Urine | Feces |Intake| Urine | Feces 
mg mg. mg mg. 
11-8 800 | 130] 590 380 
11-13 800 | 100} 550 240 
11-18 800 | 90] 670 240 
11-23 800 | 60| 640 360 
11-29 800 | 60} 540 320 
* Dates are first days of balance periods. 
TABLE 559 Ununited Fracture (D.B.) 
URINE Votumg, pH, anp Aciprry 
Specific Urine Titrable 
Date pH gravity volume acidity 
mo.-day ml. meq. 
11-13 — — 1525 — 
11-14 — a 730 — 
11-15 6.7 _- 690 Lies 
11-16 6.8 —- 920 23.3 
11-17 6.7 1.014 1330 10.7 
11-18 6.6 ib (OM l7/ 935 ey 
11-19 6.8 1.014 998 LOR 
11-20 6.8 1.024 580 12.7 
11-21 6.8 1.020 845 9.9 
11-22 6.8 1.016 958 5 
11-23 6.8 1.020 750 ibe) 
11-24 6.8 1.025 665 10.4 
11-25 6.8 12013 976 1724 
11-26 6.8 1021 747 LO 
11-27 6.8 1.020 895 14.5 
11-29 6.8 1.025 730 12.8 
11-30 1) 7f 1.024 645 Ze: 
12-1 6.8 1.024 757 1B: Bore 
12-2 6.8 1.029 535 13.8 
12-3 6.8 1.028 623 GO 











TABLE 560 
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Ununited Fracture (D.B.) 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 



















































































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date - 
Intake} Urine | Feces | Intake] Urine | Feces |Intake| Urine | Feces |Intake| Urine Feces 
gm. mg mg mg meg. mg mg. mg. mg meg. die By mg 

11-8 9.73 | 7.99 | 0.79 | 1040 540 420 | 2530 | 6340 20 662 512 72 

11-13 9.73 | 7.68 | 0.75 | 1040 440 450 | 2530 | 5700 20 662 500 61 

11-18 9.73 | 7.56 | 0.81 | 1040 550 420 | 2410 | 2740 20 662 493 70 

11-23 9.73 | 8.15 | 0.94 | 1040 670 440 | 2410 | 2560 20 662 511 53 

11-29 9.73 | 8.37 | 0.84 | 1040 610 320 | 2410 | 2090 30 662 509 59 

TABLE 561 Ununited Fracture (D.B.) 

NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 

Date mons Urea Ammonia Shin’ Svan Creatinine en 
11-9 5.98 4.685 0s355 0.284 0.181 a5 
11-10 7.44 Danie: 0.388 0.238 0.134 0.110 
11-11 120s 6.100 0.440 0.246 0.157 Orgies 
11-12 6.49 6.289 0.524 E255 0.160 0.089 
11-13 7.93 6.383 0.402 0.224 0.144 0.097 
11-14 7.91 6.857 0.282 0.238 0.142 0.104 
11-15 (Pans 0.260 0.191 0.164 0.100 
11-16 6.52 6.270 0.138 0.221 0.118 0.095 
11-17 ea 5.918 0.507 0.376 02213 0.101 
11-18 7.68 (phe Al be 0.201 0.214 On142 0.106 
11-19 7.00 5.901 0.208 0.205 0.144 0.100 
11-20 7.92 6 -450 0.178 0.249 0.096 0.099 
11-21 7.49 8.233 0.187 0.319 0.249 0.115 
11-22 1.62 eZ 0.220 0.238 0.192 0.112 
11-23 8.43 6.481 0.306 0.210 0.135 0.097 
11-24 9.34 6.116 Ovls 0.230 0.169 0.078 
11-25 ee 5.892 0.165 0.277 OBA 2 0.080 
11-26 8.04 4.501 0.144 0.328 0.232 0.093 
11-27 7.81 6.543 0.168 0.276 0.189 0.118 
11-29 10.36 9.689 0.196 0.181 0.116 0.088 
11-30 9.87 8.248 0.129 0.214 0.158 0.081 
12-1 9.96 7.819 Nez 0.291 Oni 2 0.099 
12-2 10.06 9.399 0.189 0.243 0.170 0.093 
12-3 0253 76 Loko) 0.163 0.241 0.154 OeurS 





LIPEMIA 


A paper published from this laboratory in 1939 reported the 
results of mineral balance studies of a case of essential hyper- 
lipemia.* The data presented consisted of the values obtained 
during two balance periods upon a low-fat diet and two periods 
on a high-fat diet. About three years following the first balance 
studies of R.B. the boy was included with the group of children 
who composed Study III in the investigation of nutrition and 
chemical growth in childhood. During the interval R.B. had 
been a patient of the same pediatrician (S.8S.B.). The data and 
case history from the early study are reprinted here by courtesy 
of The Journal of Pediatrics and expanded with the information 
procured in the following years. 

The mother, 26 years of age at the time the child was born, 
has always been well, is a first cousin to the father, and has 
borne two other healthy siblings. Following a normal prenatal 
period and delivery, the baby weighed 9 pounds 3 ounces and 
gained normally throughout the first year upon breast feedings, 
irregularly supplemented with orange juice and with cereals and 
vegetables from the age of 6 months (no cod liver oil was given). 
The father, an English citizen, developed schizophrenia when 
the child was 1 year old and the economic Status of the family 
after this occurrence was such that the baby did not receive an 
adequate amount of food. The child did not gain in weight dur- 
ing his second year; he was pale; and his abdomen became pro- 
tuberant. At a clinic the mother was told that he was suffering 
from malnutrition, that he was anemic and rachitie. 

When the child was two years old the family moved to Eng- 
land, where the baby received an adequate diet supplemented 
by cod liver oil. A month later an asymptomatic rash of small 
pink papules developed in the face, neck and the extremities. 
After a short interval these papules exuded a milky, semiviscous 
fluid. While some papules were disappearing and others occur- 
ring, a biopsy was made on one of the lesions, but no diagnosis 
could be made. Two years later the lesions gradually disappeared 
but persistent yellow patches remained under some of the finger 
and toe nails. 


* Bernstein, Samuel S., Harold H. Williams, Frances 
Shepherd and Betty Nims Erickson. Metabolic observ 
Essential Hyperlipemia. ,/, Pediatrics, 14: 570, 1939. 
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The child was admitted to the Children’s Hospital of Michi- 
gan, Nov. 16, 1936 (two weeks after his return to the United 
States), after five days during which he complained of frequently 
occurring abdominal cramps of short duration. The boy had no 
appetite, some nausea, but no fever. Physical examination 
showed the boy to be fairly well nourished and developed. There 
were a few fine, yellow-tinged papules over the elbows and knees. 
Several small yellow patches were visible under the nails of the 
great toes and thumbs. His head showed some frontal bossing. 
The thorax was flared at the lower rib margins and Harrison’s 
groove was present. 

The abdomen was protuberant, soft, but not tender. The edge 
of the liver was palpable one fingerbreadth below the costal 
margin. The spleen, palpated three fingerbreadths below the 
costal margin, felt smooth and hard. Some firm fecal material 
could be felt in the colon. The abdominal pain from which the 
patient had been suffering, probably due to a mild fecal impac- 
tion, was completely relieved by a cleasing enema and did not 
recur. Repeated urine examinations were negative. Red blood 
cell and differential white cell counts were normal. When blood 
was drawn for Wassermann and agglutination tests in attempt- 
ing to get at the cause of the splenomegaly, the serum had the 
appearance of rich milk. Blood samples taken on several differ- 
ent days all appeared the same. Examination of the eyegrounds 
showed the fundi to be normal except that the vessels seemed to 
be full of milk rather than blood. Several basal metabolism de- 
terminations all gave results within the normal range. The Was- 
sermann, Kahn, and Mantoux tests were negative. Roentgen 


long bones and no chest abnormalities. The abdominal roent- 
genograms showed the slightly enlarged liver and the consider- 
ably enlarged spleen. Galactose tolerance test of liver function 
gave no evidence of hepatic damage. The extent of the anomaly, 
indicated by examination and previous medical history, initiated 
intensive study of the patient in an attempt to ascertain the 
cause of the lipemia and evolve dietary or medical treatment 
which would afford the best prognosis for recovery. 
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TABLE 562 Lipemia (R.B.) 
77 months 


SpPpEcIFIC DyNAMIC RESPONSE 

















AFTER FAT MEAL* AFTER CARBOHYDRATE MBALt 
R.Q. | Calories R.Q. | Calories 
Basal requirement per 24 hourst .82 998 Basal requirement per 24 hourst .79 996 
1 hour after fat meal .82 1076 1 hour after carbohydrate meal .84 1085 
2 hours after fat meal .80 1114 2 hours after carbohydrate meal -85 1156 
3 hours after fat meal , 15 1088 3 hours after carbohydrate meal .86 1097 
4 hours after fat meal .76 1082 4 hours after carbohydrate meal .78 1033 























* One hundred milliliters of 20 per cent cream, 20 gm. butter, 10-15 gm. toast. 
+ Thirty grams glucose in 100 ml. lemonade (4 water). 
} Average of 2 lowest of 3 fasting determinations. 


TABLE 563 Lipemia (R.B.) 
77 months 


Fat PARTITION OF FECES 
Values in grams per day 




















Total | Nonsaponi- Neutral Free fatt 
Date fat | fiable fat acid , Soap 
8-26 A kth 0.31 0.19 0.23 0.38 
8-29 1.09 0.09 OF23 0.25 0.52 
9-1 2.83 0-58 0.42 0.52 1.36 
9-4 0.67 Ott 0.13 0-13 30 
TABLE 564 Lipemia (R.B.) 


GuLucosE TOLERANCE TrEsts 
Values are milligrams per 100 milliliters 














Blood Sugar 
Age 68 months 82 months 
Fasting 91 54 
One-half hour* 250 100 
One hour* 175 82 
Two hours* 103 49 
Three hours* 90 82 


= ae ; 
After administration of 2 gm. of glucose per kilogram of body weight. 
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TABLE 565 Lipemia (R.B.) 
77 months 
Foop Intake DuRING STUDY 
Values in grams per day 
Low High Low High 
fat fat fat fat 
FOOD —_——__ | FOOD 
8-26 to | 9-1 to 8-26 to | 9-1 to 
8-31 9-6 8-31 9-6 
Bacon — 15 Egg, poached iz ZZ 
Banana 100 = Egg, hard boiled A= bs 
Beef, lean ground 32 — Egg, scrambled — i> 
Beef, broiled — |} 59 Jelly, currant 52 — 
Bread 54 — Lettuce, leaf Lt 1+ 
Butter ; — 36 Milk, skim 500 — 
Cabbage, boiled — 70 Milk, whole -— 130 
Cantaloupe. 100 60 Orange juice 150 — 
Carrots, boiled 100 -- Potato, boiled 100 — 
Cheese, Cottage — 26 Sugar 30 — 
Corn flakes 20 -- Tomato, sliced 100 60 
Cream, 20 per cent — 180 Watermelon — 70 





* One egg. 
t One leaf 


TABLE 566 


Lipemia (R.B.) 


77 months 


Bioop Lipip ANALYSES ON VARIOUS DIETS 











Plasma (mg. per 100 ml.) 


Total lipid 
Phospholipid 
Neutral fat 

Free cholesterol 
Cholesterol esters 


Erythrocytes (mg. per 100 gm.) 


Total lipid 
Phospholipid 
Neutral fat 

Free cholesterol 
Cholesterol esters 


Control 




















Low | High 
fat fat 
3159 | 9370 

436 833 
2166 | 7636 
129 199 
428 702 
647 930 
481 388 
51 447 
95 80 
20 15 


AFTER LOW-FAT DIET 





AT HOME 
1 month | 10 months 

3394 2081 
495 305 
2473 1461 
120 180 
306 135 
829 475 
420 283 
251 98 
80 94 
78 0 
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TABLE 567 Lipemia (R.B.) 
77 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 



































































































































NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date | 
Intake} Urine | Feces | Intake| Urine | Feces | Intake! Urine | Feces Intake} Urine | Feces 
mo.-day gm. gm. gm. meg. mg. mg. mg. meg. mg. mg. mg. meg. 
8-26 ieee) b240) Osan 840 409 296 | 1530 | 1128 10 585 451 67 
8-29 wae I_Gslo lek-33 840 483 394 | 1530 | 1692 16 585 495 | 105 
9-1 6.48 | 7.90 | 0.70 691 598 425 | 1536 | 1601 16 483 674 62 
9-4 6.48 | 8.15 | 0.30 691 572 140 | 1536 | 2064 Z 483 610 rH 
TABLE 568 Lipemia (R.B.) 
77 months 
Positive MINERALS IN INTAKE, URINE, FEcES 
Values are averages per day 
CALCIUM MAGNESIUM SODIUM POTASSIUM 
Date 
Intake} Urine | Feces |Intake Urine | Feces [Intake] Urine | Feces Intake} Urine | Feces 
mo.-day mg. mg. mg. meg. mg. mg. mg. mg. mg. mg. mg. 
8-26 713 10 531 214 64 105 903 651 i wd | 3129 | 1480 258 
8-29 713 18 587 214 71 a1 IB 903 953 ae 3129 | 2080 392 
9-1 535 43 669 115 82 90 | 1137 | 1282 12 1639 | 1483 350 
9-4 535 98 221 115 65 35 | 1137 1316 5 1639 1084 iia 
TABLE 569 . Lipemia (R.B.) 
SKELETAL MaTurATION 
Values in months 
Chrono- HAND FOOT ELBOW KNEE HIP SHOULDER AVERAGE 
logical a ee 
age |B.B.G.*| Floryt+ Kelly{ | Todd§ Todd§ | Todds Todd§ Todd§ Todd§ Todd § 
101 81 | 56 81 85 | 81 83 85 87 81 84 
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TABLE 570 Lipemia (R.B.) 
77 months 
NITROGEN PARTITION OF URINE 
Values in grams of nitrogen per day 
Total , - | Creatinine Grek fri : 
Date nitrogen Urea Ammonia +creatine inine acid 
8-26 5.82 4.98 0.227 O71Tk 0.120 0.116 
8-27 3.69 3.30 0.154 0.110 0.088 0.060 
8-28 6.69 6.06 0.248 0.200 0.137 0.111 
8-29 6.51 5.98 0.246 0.200 0.138 0.121 
8-30 5.14 4.57 0.186 0.164 0.115 0.090 
8-31 6.74 5.47 0.218 0.206 0.138 0.112 
9-1 6.98 6.10 0.214 0.245 OF157 0.096 
9-2 8.47 7.90 0.274 0.298 0.156 0.067 
9-3 $425 7.50 0.376 0.277 0.146 0.069 
9-4 9.06 7.94 0.698 0.266 0.129 0.073 
9-5 8.04 6.30 0.578 0.260 0.138 0.103 
9-6 7.35 5 87 0.496 0.224 0.125 0.053 
TABLE 571 Lipemia (R.B.) 
102 months 
BLoop DETERMINATIONS 
Red cells, millions 4.92 Monocytes, per cent 2 
Hemoglobin,* gm./100 ml. 13.3 Hemohistioblast, per cent 1 
Hematocrit, per cent 38 | Minerals, mg. per 100 ml. 
Corpuscular measurements: Serum: 
Volume, ¢. pu 78 Calcium 10.8 
Weight, uug. 2 Phosphorus 4.78 
Diameter, u fini Sodium 293 
Thickness, u 2.0 Potassium 20.9 
White cells 4800 Chlorine 322 
Polymorphonuclears, per cent 84 Erythrocytes: 
Large lymphocytes, per cent 10 Sodium 13 
Small lymphocytes, per cent 16 Potassium 357 
Basophiles, per cent : Chlorine 139 


Eosinophils, per cent 











* Evelyn photoelectric colorimeter. 
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LIPEMIA (R.B.) 
Fiaure 764. Dental examination, age 102 months. 


TABLE 572 Lipemia (R.B.) 
102 months 


SALIVA CULTURE ESTIMATION OF CARIES ACTIVITY 





























QUANTITATIVE* COLOR REACTION TEST f 
hours after preparation 
Date Laéto- ; QUALITATIVE f 
bacilli | Cocei | Yeast 24 | 48 | 72 | 96 
colonies per ml. of saliva 

9-22 | 57,600 0 0 + 0 3: 4 4 
10-23 | 12,000 0 0 + 0 4 4 4 
10-31 | 68,000 0 0 + 0 4 4 4 
11-7 50 ,000 0 300 + 0 4 4 4 
11-14 | 60,000 0 140 + 0 4 4 4 








* 0.2 ml. saliva to tomato agar plate. 
+ 1.0 ml. saliva in acid glucose broth. 
¢ 0.2 ml. saliva into melted beef agar. 


TABLE 573 
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Lipemia (R.B.) 
102 months 


Foop INTAKE DuRING THE Stupy 


Values in grams per day 





Apple 

Banana 

Beef, lean 
Bread, white 
Bread, whl. wht. 
Butter 

Cabbage 

Carrot 


TABLE 574 


Bopy LENGTH AND WEIGHT—INTAKE 





100 
150 
100 
50 
50 
30 
25 
50 





Cheese 

Corn flakes 

Egg — 

Gelatin 
Graham cracker 
Honey 

Lettuce 

Milk 





20 
30 
100 
3 
36 
15 
25 
500 








Orange juice 100 
Peanut butter 16 
Peas, frozen 25 
Tomato juice 60 
Salt 2 
Potatoes 60 
Sugar (av.) 14 
Water (av.) 449 





Lipemia (R.B.) 


102 months 


AND ELIMINATION 























INTAKE AVERAGE DAILY FECES 
HEAT OF - 
Reoun- AVERAGE DAILY COMBUSTION AVERAGE DAILY ze 
Date bent | Wt.* Laxa- | Elimi- 
length* tion nation 
Dry | Total j Wet Dry ‘ 
Soaiehit| wakes? Fat | Intake | Urine | Feces hesight | weil’ Fat | rate§ | time 
mo.-day | cm. kg. gm. gm. gm. Cal, Cal. | Cal. gm. gm. | gm. hr. 
9-18 120 24.02 402 1626 | 78.5 2055 86 116 130.8 25.4 | 2.8 1.8 26 
9-23 120 23.70 401 1650 | 80.5 2059 88 116 131.2 25.4 | 3.0 2.0 12 
9-28 120 24.06 434 1528 | 88.1 2230 86 116 130.6 25.8 | 2.9 1.8 13 
10-3 120 24.04 406 1740 | 83.4 2083 89 107 119.8 2a59 | 207 1.4 36 
10-8 120 24.20 | 420 1723 | 84.2 2140 83 114 125.2 24.4 | 3.2 1.4 30 
10-13 120 24.30 | 403 1596 | 83.0 2082 89 102 95.2 22.1 | 3.2 1.4 11 
10-18 120 24.49 | 464 1556 | 84.2 2327 85 108 109.4 23.3 | 3.3 jee | 11 
10-23 120 24.81 459 1490 | 83.0 2309 90 119 138.8 25.5 | 3.2 1.8 9 
10-28 120 24.80 424 1515 | 80.5 2136 90 116 111.2 25.0 | 3.0 1.2 12 
11-2 121 24.86 | 402 1599 | 82.7 2087 85 126 118.0 27.0 | 3.6 1.2 11 
11-7 121 24.98 424 1455 | 82.1 2159 87 117 138.0 25.4 | 3.4 1.4 8 





























The age given is the initial age at start of study. Dates given are first days of 5-day balance periods. 
* See Table 583 for actual values and method of smoothing. ; ; 
+ Based on vacuum-dried food and cryochem-dried feces. Corresponding values for alcohol-dried food 
and oven-dried feces are given in Table 597, page 1421. 


+ Drinking water plus water in food ca 


§ Average number of defecations per day. 


|| Elapsed 


leulated on the basis of vacuum dried dry weight of intake. 


Mf . 
time between ingestion and defecation of marker used to separate feces of 5-day periods. 
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TABLE 575 Lipemia (R.B.) 
102 months 


NITROGEN AND NEGATIVE MINERALS IN INTAKE, URINE, FECES 
Values are averages per day 


























NITROGEN PHOSPHORUS CHLORINE SULFUR 
Date : 
Intake | Urine | Feces [Intake] Urine | Feces |Intake| Urine | Feces |Intake| Urine | Feces 
mo.-day | gm. gm. gm. meg. meg. mg. mg. mg. mg. mg. mg. mg. 


-46 | 1437 827 543 | 4403 | 4284 50 984 772 135 
-58 | 1455 766 606 | 4325 | 4015 49 933 746 138 
1432 762 490 | 4376 | 3984 46 1011 702 146 
-41 | 1488 751 505 | 4312 | 4122 41 965 779 134 
.49 | 1429 782 537 | 4141 | 3954 50 1032 728 137 


9-18 12-69 1 LO 
9-23 12.47 | 11.03 
9-28 13.05 | 10.55 
10-3 13.54 | 11.06 
10-8 12.86 | 10.79 


Ree eee 
on 
_~ 


.25 | 1492 823 482 | 4270 | 4080 25 868 748 120 
-35 | 1492 790 554 | 4471 | 4020 36 1006 762 125 
1494 852 552 | 4414 | 4124 52 1058 768 134 
-50 | 1413 842 507 | 4275 | 4094 45 924 750 140 
-40 | 1450 870 515 | 4426 | 4128 44 944 776 146 
-43 | 1522 836 523 | 4315 | 4216 46 983 743 136 


10-13 13.18 } 11.23 
10-18 13.05 | 10.98 
10-23 13.45 | 11.18 
10-28 13.14 | 10.72 
11-2 13.26 | 11.24 
11-7 13.00 | 10.92 


























pat ibed pea ea) pe ed 
ie.) 





TABLE 576 Lipemia (R.B.) 
102 months 


PositTIvE MINERALS IN INTAKE, URINE, FEcEs 
Values are averages per day 











CALCIUM MAGNESIUM SODIUM POTASSIUM 
































Date ; = 

Intake | Urine | Feces |Intake| Urine | Feces Intake] Urine | Feces |Intake| Urine Feces 
mo.-day | mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. mg. 

9-18 928 37 639 284 102 160 | 3032 | 2836 67 3256 | 2445 503 
9-23 961 38 817 299 90 180 | 2966 | 2762 36 3170 | 2424 601 
9-28 914 39 790 277 24 175 | 3053 | 2677 32 3176 | 2372 519 
10-3 944 34 680 305 51 161 | 3043 | 2834 18 3252 | 2367 499 
10-8 907 38 782 282 64 171 | 2950 | 2674 44 3252 | 2383 510 
10-13 940 43 683 305 86 149 | 3052 | 2762 14 3268 | 2496 394 
10-18 933 36 780 294 92 183 | 3002 | 2690 16 3266 | 2498 489 
10-23 944 47 814 293 99 198 | 2974 | 2685 32 3293 | 2565 545 
10-28 932 44 756 281 105 175 | 3008 | 2822 41 3230 | 2594 504 
11-2 961 40 734 284 115 161 | 2980 | 2758 33 3277 | 2596 482 
11-7 995 43 794 296 114 164 | 2909 | 2806 49 3332 | 2512 504 
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TABLE 577 Lipemia (R.B.) 
102 months 


CoMPLEX CARBOHYDRATES IN INTAKE AND FECES 
Values in grams per day 












































HEMICELLULOSE 
LIGNIN CELLULOSE 
Date INTAKE 
Intake Feces Intake Feces Total Stable Feces 
9-18 120 1.43 ore. 0.99 2.80 toil 0.85 
9-23 1.25 jee 2.14 1.30 2.80 RG 0.73 
9-28 ie 1.48 Ze tA. 1e 39 2.80 161 0.78 
10-3 1.25 i byes: 2.74 ik AL 2.80 il tau 1.09 
10-8 L225 1.24 pace fe! 1.04 2.80 IPG 0.68 
10-13 1:25 TAT et eh 0.82 2.80 1.61 0.69 
10-18 1.25 1d 2.74 oD 2.80 1.61 0.73 
10-23 Le25 1253 Dg iD sal 2.80 iP Catal 0.92 
10-28 Le25 Ze 2.74 il ays 2.80 1b lap! 0.80 
11-2 1225 1.92 Ah eek r0 2.80 1.61 0.92 
11-7 1.25 1.49 PH) 1h BAS 2.80 ab (aia OL72 
TABLE 578 Lipemia (R.B.) 
102 months 
Fat PARTITION OF FECES 
Values in grams per day 
Unsaponi- Neutral Free fatty 1 
Date fiable fat acid Soap 
9-18 0.80 0.15 0.25 il tity 
9-23 0.84 0.25 0.36 1.60 
9-28 0.90 O12 0.28 1.59 
10-3 0.88 On 0.29 Ay 
10-8 0.98 0.37 0.47 133 
10-13 0.91 0.26 Ono 1.70 
10-18 1.00 0.23 0.34 eee 
10-23 0.99 Ou22 0735 1s 
10-28 0.97 On22 0232 1.49 
11-2 0.97 0.39 0.36 il have 
11-7 LON 0.30 0°35 1.79 














TABLE 579 Lipemia (R.B.) 
102 months 


URINE VoLUME, WEIGHT AND SULFUR PARTITION 
Values are averages per day 











SULFUR PARTITION 

















Date Vol- Specific Wet Dry | 
ae ume gravity weight | weight In- Ethe- Neu- 
organic) real tral 
mo.-day ml. gm. gm. mg. mg. mg. 
9-18 763 1.028 785 45.5 = = — 
9-23 676 1.030 696 45.6 = == — 
9-28 669 1.031 690 43.7 634 34 34 
10-3 678 1.031 699 42.7 672 38 69 
10-8 672 1.040 699 40.9 656 34 38 
10-13 751 1.036 778 44.3 662 41 45 
10-18 712 1.049 747 42.7 664 66 32 
10-23 766 1.038 795 45.6 660 39 69 
10-28 782 1.033 808 45.7 635 46 69 
11-2 836 1.036 866 45.2 664 44 68 
11-7 793 1.041 826 45.7 652 44 47 
TABLE 580 Lipemia (R.B.) 
102 months 
Acipity, pH, AND OrGANIC AcIpD oF URINE 
Values in milliequivalents per day 
Titrable ayia Titrabl poles 
Date acidity pH sean. Date seidiee pH crear 
9-18 13.9 | 6.38 | 26.8 10-16 12. 
9-19 18.0 | 6.09 | 26.4 10-17 ah Lye a 
9-20: | 991,90 4-98-99 || "99.0 10-18 11.9 7.13 25.4 
9-21 13.4 6.59 | 22.9 10-19 3.8 7.22 26.9 
9-22 | 23.6 5.70 | 24.6 10-20 7.0 7.39 27.2 
9-23 16.7 | 6.33 29.1 10-21 7.0 6.80 26.0 
9-24 13.2 | 6.37 22.8 10-22 4.0 6.96 24.8 
9-25 9.6 | 6.44 | 24.6 10-23 11.4 6.91 25.9 
9-26 4.8 | 6.80 20.0 10-24 1 
9-27 | 21.1 6.11 31.4) N08 ine Aa a 
9-28 15.9 6.18 | 25.9 10-26 11.4 6.62 26.0 
9-29 10.4 6.20 | 26.6 10-27 13.6 6.59 29.0 
9-30 8.8 | 6.60 | 924.9 10-28 9.8 | 6.68 | 26.2 
10-1 11.0 7.50 23.0 10-29 13.4 6.43 21.8 
: ; 27.4 10- 
10-3 7 27 Ot 24.6 toe fos sore ohn 
10-4 2.8 | 7.30 25.2 : 5 
10-5 3.6 7.50 27.6 ae ee Be ie 
: 6.90 26.6 11-3 15.6 
10-7 1.4 7.22 29.0 11-4 ae i. 
10-8 Scent 7.40 “pons 11-5 so eelee Le 
ios ial Gen ane : 9.6 6.62 26.4 
10-10 1.6 | 7.63 | 28/0 tLe 13.6 ear Bees 
10-11 2.2 | 7.60 | 29.6 || 11-8 15.1 | 8:62 347 
10-12 5.0 7. | 
ig | BS | G2 | 2 |e, | ez | eae | as. 
-14 7.9 8 Be FE 25.5 
10-15 12.5 6.93 a4 Mee: patie oe 23.9 


TABLE 581 


NITROGEN PARTITION OF URINE 


Values in grams of nitrogen per day 








Lipemia (R.B.) 
103 months 








Urine 
Date volume* 
9-18 790 
9-19 760 
9-20 765 
9-21 795 
9-22 705 
9-23 696 
9-24 647 
9-25 683 
9-26 617 
9-27 738 
9-28 660 
9-29 638 
9-30 708 
10-1 718 
10-2 620 
10-3 682 
10-4 610 
10-5 625 
10-6 700 
10-7 liz 
10-8 585 
10-9 650 
10-10 622 
10-11 708 
10-12 797 
10-13 787 
10-14 730 
10-15 wl 
10-16 752 
10-17 Tia 
10-18 662 
10-19 682 
10-20 680 
10-21 1p 
10-22 780 
10-23 TSE 
10-24 rergs: 
10-25 743 
10-26 910 
10-27 665 
10-28 785 
10-29 680 
10-30 738 
10-31 847 
11-1 860 
11-2 790 
11-3 925 
11-4 800 
11-5 800 
11-6 865 
11-7 892 
11-8 710 
11-9 737 
11-10 783 
11-11 843 


* Values in milliliters. 


Total 


nitrogen 


10. 


ie 
sta 
10 
11 
11 
11 


12 


10 


10 
10 
11 
11 
11 
11 


10. 
Loe 
10. 
hae 
jl Be 
Le 
Le. 
10. 
10. 
JF 


10. 
Aas 
10. 
alae 
ILE 
it Bs 
10. 
A he 
ie I 
ts 


LOS 
10. 
10. 
UO) 
10. 
Li. 
Li 
tL 
ilal? 
10. 


10. 
10. 
10. 
10. 
Ne 


662 


.225 
.252 
991 
.248 
.678 
.090 
10. 

8. 


689 
780 


.870 


A 
10. 


686 
676 


406 
10. 


478 


364 
. 262 
.033 
211 
364 
.433 


367 
638 





Urea 


. 232 
.620 


























Creatinine pee Uric 
+ereatine Creatinine acid 
0.283 0.186 0.140 
0.341 0.185 0.105 
0.307 0.200 0.144 
0.299 0.187 0.152 
0.292 0.173 0.140 
0.291 0.206 (eel Oct 
0.283 0.188 0.136 
0.289 0.193 0.149 
On256 O. 157 0.139 
0.329 0.244 OFL57 
0.259 0.191 0.148 
0.299 0.200 0.120 
0.289 0.208 0.106 
0.268 0.175 0.115 
0.313 0.205 0.129 
O2322 0.196 0.116 
0.308 0.199 Osis 
0.312 0.187 02132 
0.329 0.192 0.128 
0.329 0.216 0.115 
0.320 0.201 0.130 
0.329 0.187 0.129 
0.298 0.166 0.119 
0.318 0.192 07127 
O.3l3 0.186 0.124 
0.327 0.201 Oe 22 
0.288 0.178 Oe 1 Lrg 
0.295 URAL AE: OES 7 
0.278 0.208 0.099 
0.243 0.183 O22 
0.257 0.177 0.120 
0.289 0.182 Oells 
0.307 0.192 0.116 
0.299 0.196 Oalpary 
is ls OeZ0 0.124 
0.320 0.204 (0), eile 
0.296 0.197 Ovi 
0.300 0.185 0.137 
0.368 0.229 0.136 
0.331 0.208 Omls3 
0.318 0.188 0.120 
0.286 0.208 Ome 
0.304 0.196 0.138 
Q).322 0.200 0.124 
Wcasea 0.191 0.130 
0.306 0.193 Os125 
0.352 0.219 Oma 
0.305 0.208 0.114 
07315 0.200 0.123 
0.364 0.197 0.126 
0.299 0.180 0.126 
0.290 0.192 0.118 
0.324 0.186 Opi 
07313 0.196 0.121 
0.292 0.182 Onl25 
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TABLE 582 Lipemia (R.B.) 
102 months 
Tron, MANGANESE, Copper, ALUMINUM, LEAD 
AND TIN IN INTAKE, FEcES* 
Values in milligrams per day 
IRON MANGANESE COPPER 
Date 
Intake Feces Intake Feces Intake Feces 
9-18 10.94 = 2.00 ag 2.64 ss 
9-23 10.28 — 1.82 _ 2.22 = 
9-28 9.80 9.69 2.22 1.66 4.24 1.90 
10-3 12.53 8.65 1.98 1.51 3.65 {e738 
10-8 14.04 10.57 9.29 7G 3.52 a At 
10-13 11.49 9.46 2.12 1.72 3.50 1.51 
10-18 1g-78 a rae ize 6.11 
10-23 12.48 10.15 2.18 tant 4.14 1.85 
10-28 11.05 a 2-12 = 4.60 a 
11-9 10.26 a 1-76 —_ 238 = 
ey: 9.03 9.10 1dr 1.68 2.76 1.75 
ALUMINUM LEAD TIN 
9-18 4.40 = 0.58 = 133 — 
9-23 3.80 = 0.56 = 1.52 _ 
9-28 2.85 aon? 0.52 0.32 1.79 1.41 
10-3 3.38 1.57 0.52 0.35 3.32 2.15 
10-8 2.43 2.04 0.62 0.39 1.54 1.90 
10-13 1.98 1.12 0.45 0.30 0.92 1.09 
10-18 3.50 = 0.67 2 0.77 = 
10-23 2.71 1.41 0.62 0.36 0.72 0.87 
10-28 3.02 es 0.52 ae 0.70 at 
11-2 3.24 = 0.66 = 0.75 oe 
ti¥ 2.14 1.61 0.52 0.38 0.76 0.73 














* Determined spectrographicall 
graphic determination of some met: 


627, 1945. 


y by the method of Brody, 
illic elements in food and feces. Indus. 


James K. and Ewing. D. T. 


Spectro- 
Engin. Chem. (Anal. Ed.) 17: 


TABLE 583 
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102 months 


RECUMBENT LENGTH AND WEIGHT 








































































































Re Recumbent length a tes Recumbent length 
ate feightn, Wate: 4 Weight 
Total Stem Total | Stem eae 
mo.-day em. em. kg. mo.-day cm. if cm. kg. 
9-18 _— oo 24 .02 10-24 — —- 24.81 
9-23 — — 23.70 10-28 — — 24.80 
9-30 a= — 24.06 11-2 — — 24 .86 
10-4 119.9 66.4 24 .04 
10-7 120.4 67.4 — LI=8 120.6 67.9 24.98 
10-9 120.4 67.2 24.20 11-9 120.0 67.6 — 
11-10 120.4 67.5 — 
10-11 120.4 Gree — 11-12 1 pe) 68.0 a 
10-13 120.0 66.7 24 .30 11-13 120.8 67.8 — 
10-18 _ _ 24.49 11-14 — —~ 25.00 
TABLE 584 Lipemia (R.B.) 
102 months 
ANTHROPOMETRIC MEASUREMENTS 
Values in centimeters 
BREADTH 
LENGTH WIDTH 
Date Biocro- Inter- 
mial cristal Tibia Head Chest Head 
9-16 Baek 20.0 ane: 19.3 20.4 14.2 
10-20 24.0 PAWEL 26.0 19.3 Z0no ik: Be. 
11-11 24.0 D025 Diet 19.2 MOS 14.4 
DEPTH CIRCUMFERENCES 
Date 
Chest Head Chest Thigh Abdomen | Upper arm 
9-16 15e3 53.0 62 a 61 16.0 
10-20 es 52.8 62 34 58 Gee 
11-11 16.0 54.3 63 34 61 16.0 
TABLE 585 Lipemia (R.B.) 
102 months 
BaAsAL METABOLISM MEASUREMENTS 
Sur- . Body Basal 
Date face Ciel aaa Bue temper- ee he metabo- 
area* eda ibs ature a lism 
mo.-day sq.m. per min. per min. ay S/Dt Cal. /24 hrs. 
9-21 0.88 36 72 99.0 80/? 1258 
9-22 0.88 34 64 98.1 70/? 1276 
10-31 0.92 31 70 98.8 78/56 1375 
11-1 0.93 18 74 98.6 78/52 1280 





wet LS et SS a cn ee ea 


* DuBois formula, 
+ Systolic/Diastolic. 
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TABLE 586 Lipemia (R.B.) 


MEASUREMENTS OF THE BONES OF THE WRIST 














AGE, months 101 AGE, months 101 
CARPALS CARPALS 
AREA, sq. mm, GREATEST DIAMETER, mm. 
Hamate 80 Hamate 12 
Capitate 122 Capitate 16 
Lesser Multangular oo Lesser Multangular 6 
Greater Multangular 10 Greater Multangular 4 
Navicular 18 Navicular 6 
Lunate 23 Lunate 6 
Triangular 40 Triangular 8 
Epiphyses 
ULNA 1st Metacarpal a 
DIAMETER, mm. 2nd Metacarpal 9 
Distal epiphysis 0 3rd Metacarpal 9 
Distal metaphysis 13 4th Metacarpal 7 
RADIUS WRIST AREA,* sq. mm. 1094 
DIAMETER, mm. 
Distal epiphysis 21 








. _* Measured with the planimeter using Flory’s landmarks (Monographs of the Society for Research 
in Child Development, Vol. I, No. 3, 1936). 


TABLE 587 Lipemia (R.B.) 
102 months 


CARBON IN INTAKE, URINE, FEcES 


























CARBON CARBON 
Date Date 
Intake Urine Feces Intake Urine Feces 
mo.-day gm. gm. gm mo.-day gm. gm. gm. 
9-18 189.8 fee) 10.4 10-18 189.8 ohn’ 9.9 
oie toupee Tr iE AG) 10-23 189.8 8.6 10.6 
e p d Lose 10-28 189.8 : 
10-3 189.8 7.6 9.8 id pee 
10-8 189.8 CEG 10 ee 11-2 189.8 See Lies 
10-13 | 189.8 | 8.0 9.5 || 11-7 189.8 | 83 10.6 





ADDENDA 1395 





LIPEMIA (R.B.) 


Actual size reproduction of roentgenogram of left hand. 
Chronological age 101 months. 


FIGURE 765. 
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LIPEMIA (R.B.) 
Actual size reproduction of 
Chronological age 101 months. 


FIGURE 766 
: roentgenogram of left elbow. 
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LIPEMIA (R.B.) 


FrigurE 767. Actual size reproduction of roentgenogram of left elbow. 
Chronological age 101 months. 
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LIPEMIA (R.B.) 


768. Actual size reproduction of roentgenogram of left shoulder, 
Chronological age 101 months. 


FIGURE 


ADDENDA 1399 





LIPEMIA (R.B.) 


Figure 769. Actual size reproduction of roentgenogram of left knee. 


Chronological age 101 months. 





LIPEMIA (RB) 


Actual size reproduction of 
Chronological] 


FIGURE 770. roentgenogram of left hip. 
age 101 months. 
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LIPEMIA (R.B.) 


Figure 771. Actual size reproduction of roentgenogram of left knee. 
Chronological age 101 months. 


LIPEMIA (R.B.) 


Actual size reproduction of roentgenogr 
Chronological age 101 months, 


am of left 





LIPEMIA (R.B.) 


FIGURE 77¢ ctual size reproduction of roentgenogram of left foot, 
Chronological age 101 months, 





HEMATOCHEMICAL STUDIES OF THE BLOOD 
IN HEALTH AND DISEASE 


Concurrent with the studies of nutrition and chemical growth 
in childhood, the Laboratory has carried on extensive hemato- 
chemical investigations with normal and ill women and children. 
The data obtained with normal children provide an opportunity 
for comparison among three groups of children, representative 
of subjects commonly used as ‘‘controls”’ in experimental studies. 
The data on normal children are reprinted by courtesy of The 
Journal of Biological Chemistry.* 

The children in Group 1 were subjects of the studies of nutri- 
tion and chemical growth in childhood. They had been chosen 
because of a known clean health record and no detectable heredi- 
tary defects. The excellence of their nutritive state was confirmed 
by careful medical examinations, anthropometric measurements 
and detailed study of their bone development. At the time the 
blood samples were taken these children were as well standard- 
ized as is possible in human subjects, because they had been ona 
controlled, fixed dietary regimen for the preceding 8 months, 
during which time they had made excellent progress in growth 
and development. 

The children in Group 2 had approximately the same environ- 
ment as Group 1, with the exception that their diet was not con- 
trolled and they had not received the close supervision demanded 
by a metabolic study. Their bone development and health record 
were average, but more variable than those of the controlled 
group. 

Group 3 consisted of five children, between the ages of 5 
months and 5 years, who were patients in the Children’s Hospital 
of Michigan. These children had received treatment for various 
disorders such as burns, dislocations, and infections, but were 
considered normal from a clinical and hematological standpoint. 
However, in view of their past medical history with respect to 
infection and the possibility of suboptimal nutrition, inasmuch 
as they were of an indigent class and lower age range, they were 
considered independently of Groups 1 and 2. ) 


ees ; ae 

be re Betty Nims, Harold H. Williams, Frances Cope Hummel, and 
cle G. Macy. The lipid and mineral distribution in the serum and erythrocytes 
of normal children. J. Biol. Chem. 118: 15, 1937. ies 
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Normal Blood 


Buoop Sopium, Porasstum, AND CHLORIDE 
oF NoRMAL CHILDREN 







































































SERUM ERYTHROCYTE CORPUSCLE* 
Subject | Sex Age 
Sodium poe Chie: Sodium ead cree Sodium seraee alo 
slum ride sium ride slum ride 
a mg./ | mg./ | mg./ | mg./ | mg./ | mg./ | X10-2| x10-2] 10-12 
100 ml.) 100 ml.| 100 ml.| 100 ml.| 100 ml.| 100 ml.|_ mg. mg. mg. 
Group 1 
Jimmy 63 oly 16 359 34 502 181 28 414 149 
Barbara a! 328 15 364 26 468 176 23 414 156 
Bobby 73 319 17 351 44 478 182 46 477 184 
Betty 75 316 16 371 33 490 153 30 457 160 
Jean 80 320 16 390 40 500 236 34 430 202 
Frank 86 310 14 364 63 436 210 55 391 170 
Herbert 91 299 15 344 48 459 205 44 406 181 
Average 316 16 363 41 476 192 37 427 172 
Group 2 
R.O. M 58 333 16 372 37 438 170 23 293 113 
C.S. M 97 338 16 386 46 426 206 37 352 170 
Bo M 76 336 16 383 BL 399 160 30 320 131 
F.C. M 78 338 16 393 42 452 179 34 364 142 
GSS. M 87 338 16 376 9 450 188 9 418 174 
C.M. M 90 326 16 340 23 391 124 16 313 99 
L.S. F 97 333 16 369 34 430 195 25 320 145 
[OM es M 98 335 14 380 49 392 136 41 328 113 
C.S. F 101 324 20 362 53 414 202 46 364 aly we 
PQ. M 104 329 20 344 28 410 160 23 344 135 
PG)? M 109 320 16 358 a2 555 291 28 485 255 
Average 332 16 369 35 432 183 28 355 150 


























* Represents the concentration in an average single red blood cell. 
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TABLE 589 Normal Blood 


HEMATOLOGICAL OBSERVATIONS ON NORMAL CHILDREN 



































RED CELLS HEMOGLOBIN 
Subject Sex Age Hematocrit 
Whole Per gm. Whole Cells 
blood cells blood 
Group 1 
gm. micro- 
months millions 1010 per micro- per cent 
100 ml. grams 
Jimmy 63 4.78 ala bE 12 25 40 
Barbara vil 4.76 1.03 12 25 42 
Bobby 73 4.39 0.93 12 27 42 
Betty 75 4.55 1.04 12 26 40 
Jean 80 4.81 1.07 12 25 42 
Frank 86 4.15 1.03 “hl 27 37 
Herbert 91 4.71 1.03 13 28 42 
Donald 106 4.38 1.14 12 27 35 
Average 4.57 1.05 12 26 40 
Group 2 
R.O M. 58 5.83 ile 14 23 39 
C.S M. 97 5.39 LVL 13 24 44 
C.8 M. 101 5221 1.04 15 29 46 
B.O. M. 76 5.07 Weld 13 25 41 
F.C, M. 78 4.47 1.15 11 25 36 
Gs M. 87 4.23 0.99 12 27 39 
GS. M. 89 4.72 1.06 14 30 41 
C.M. M. 90 5.12 1.15 14 27 41 
1.8. F. 97 5.74 1222 15 26 43 
ees M. 98 4.40 1.10 12 26 37 
14) M. 104 4.77 1.09 14 29 40 
E305 M. 109 4.48 1.07 13 29 39 
M.W. M. 107 4.74 1.04 15 32 42 
Average 4.94 a Ki 4 13 27 41 
Group 3 
A.A M. 5 4.25 1.03 14 33 38 
P.N un 24 4.41 1.01 14 32 40 
JS M. 25 4.07 0.92 13 31 41 
J.D: F, 60 4.72 1.08 14 30 40 
AJ M. 60 4.48 1.09 16 37 38 
Average 4.39 1.03 14 32 39 
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TABLE 589 Normal Blood 
HEMATOLOGICAL OBSERVATIONS ON NoRMAL CHILDREN 
MEASUREMENTS Diam- 
eter V olume HYPOTONIC 
thick- thick- NaCn SAPONIN 
Vol- ie Diam- Thick- ness Nears 
ume Weighs eter ness ratio index Begin- Com- Begin- Com- 
ning plete ning plete 
Group 1 
micro- ; é 
ee ee vs ; per per micro- | micro- 
cent cent grams grams 
grams 
83 90 7.3 2.0 3.6 1.08 
88 97 7.2 2a 3.3 1.21 
96 108 7.2 2.4 3.0 1.32 
88 96 1.2 2.2 3.3 121 
86 94 ge al! 3.5 1.12 
90 97 7.4 2.0 3.7 1.14 
89 97 7.2 2.2 3.3 Tie 
81 88 7.2 2.0 3.5 AL 
88 96 ion pra 3.4 iu is 
Group 2 
67 73 7.4 1 | 4.6 0.85 0.38 0.26 10 56 
82 89 
88 96 Pies’ 2am Pa ae 1.25 0.42 0.26 
81 88 Tao 1.8 4.2 0.98 0.36 0.24 10 58 
80 87 0.38 0.24 10 53 
93 101 7.4 2.2 3.4 Vey 0.42 0.30 10 52 
87 95 7.0 2.0 3.5 1.29 0.40 0.26 
80 87 Fok 2.1 3.4 1.14 0.42 0.28 
75 82 7.0 2-0 Bao p ia & | 0.42 0.26 
84 91 7.2 2.1 3.4 1.15 0.40 0.32 9 50 
84 92 Cate 2.0 3.0 1.16 0.40 0.26 
87 94 ge 2.2 3.2 1.24 
88 96 742 2m 3.3 1.21 0.42 0.26 10 40 
83 90 7e2 2.0 3.6 1.14 0.39 0.28 10 52 
Group 3 
89 97 0.53 0.30 10 33 
91 99 0.50 0.31 10 33 
100 109 0.44 0.22 9 33 
85 93 0.42 0.32 10 33 
84 92 0.44 0.20 8 25 
90 98 0.47 0.27 10 32 
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TABLE 590 Normal Blood 


Bioop Liprps or NORMAL CHILDREN 








PLASMA PER 100 M.L. 














j CHOLESTEROL 
Subject Bex Age Total |: Phospho-=|) Neutral |... 2 See 
lipid lipid fat Total | Free | Esters 

Group 1 ; 
mos. mg. mg. mg. mg. meg. mg. 
Jimmy 63 434 142 66 152 45 182 
Barbara 71 388 113 93 119 28 154 
Bobby 73 358 118 114 82 17 109 
Betty 75 495 109 178 140 41 167 
Jean 80 606 175 159 177 38 235 
Frank 86 474 168 39 170 31 235 
Herbert 91 462 158 70 152 34 200 
Donald 106 401 144 35 144 31 191 
Average 452 141 94 142 33 184 

Group 2 

C.S8. M. 101 561 158 174 154 46 182 
B.O. M. 78 488 138 137 143 41 173 
G.s M. 89 482 147 110 149 38 188 
C.M. M. 90 373 52 139 120 31 150 
LS. He 97 521 156 159 139 41 165 
PGs M. 104 428 154 0 180 45 229 
M.W. M. 107 333 98 45 122 24 166 
EO; M. 109 459 149 76 152 34 200 
Average 456 132 105 145 37 183 

ee ee ee 

Group 3 

a Ee eS a ee ee ee eee 
A.A. M 5 518 140 178 141 56 144 
P.N. F 24 755 201 170 260 79 305 
JS. M 25 804 247 307 172 59 191 
wD: F 60 619 210 112 203 67 230 
J.L. M. 60 371 87 141 100 38 105 
Average 613 177 182 175 60 194 
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TABLE 590 Normal Blood 
Buioop Lipips or NORMAL CHILDREN 
ERYTHROCYTES PER 100 GM. CORPUSCLE* 
Phos- | Neu- CHOLESTEROL Phos- Neu- CHOLESTEROL 
nor pho- il a pho- tral 
Pp lipid fat Total | Free |Esters pid lipid fat Total | Free | Esters 
Group 1 
coe fe ee a ee, ee eee 
me mg mg | “a inne . «107-13 «10-2 «10712 «1072 «10-2 «10-2 
mg. mg. mg. mg. mg. mg. 
448 271 56 115 104 18 404 244 50 104 94 16 
404 233 30 124 99 42 392 226 29 120 97 41 
421 247 41 110 vil 55 455 267 44 119 83 59 
340 191 34 112 108 8 349 196 35 115 111 8 
443 239 76 120 109 19 416 224 71 113 103 18 
457 259 16 154 114 67 444 252 16 150 111 69 
435 256 78 101 99 3 421 248 76 98 96 3 
394 239 24 112 82 49 346 210 21 98 72 43 
418 241 44 119 99 34 403 233 43 115 96 32 
Group 2 
fe ee EEE Ee ne ae 
437 254 40 128 109 33 419 244 38 123 106 32 
415 198 117 100 100 0 
444 245 67 121 103 29 420 232 63 114 97 27 
425 253 15 129 88 69 369 219 13 112 76 60 
459 266 73 108 89 32 375 217 60 88 73 17 
467 246 114 106 105 2 427 225 104 97 96 2 
375 235 23 101 - 4 40 360 225 22 97 74 38 
416, 278 13 112 94 31 391 261 12 105 88 29 
430 247 58 113 96 29 394 232 45 105 87 30 
et 2 a es Se Se ee cee 
Group 3 
EEE EEE ar an el Ge 
403 218 25 147 128 32 403 211 24 142 124 31 
434 273 16 145 145 0 430 271 16 144 144 0 
453 254 69 130 130 0 491 275 75 138 138 0 
423 232 21 160 146 2a 394 216 20 149 137 21 
495 288 62 133 115 30 453 264 57 122 105 27 
442 253 39 143 133 17 434 247 38 139 130 15 


Sern eee eee) ee ee ee nl 


* Represents the concentration in an average single red blood cell. 
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The data on the total platelet and differential counts in hemo- 
philia were included in a published paper and are reprinted by 
courtesy of The Journal of Laboratory and Clinical Medicine.* 


TABLE 591 Hemophilia 


TotTaL PLATELET AND DIFFERENTIAL Counts 
All platelet counts expressed in thousands 








COUNT NEAREST MEANT 
Number Total 























Age of platelet Differential count 
counts* range Total 
Group I Group II Group III 
per per per 
cent cent cent 
13 3 450-1188 748 524 70 210 28 14 2 
tf 2 546-640 546 202 37 344 63 0 — 
8 2 252-506 252 126 50 101 40 25 10 
4 a 991-1157 | 1013 597 59 416 41 0 sa 
9 2 944-974 944 604 65 331 35 9 1 
13 1 450 450 270 60 166 37 14 3 
15 1 414 414 166 40 248 60 0 — 
6 2 317-1441 317 101 32 216 68 0 — 
8 1 639 639 256 40 377 59 6 1 








* Allof the subjects were boys. 
+ When only two counts were taken, the lowest was used. 


. rey eee and Betty Sune Erickson. Platelet studies in normal men and 
women (menstruating and nonmenstruating) and subjects with bleeding dis- 
orders. J. Lab. Clin. Med. 24: 821, 1939. . 
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The data obtained on the lipid and mineral constitution of 
the serum and erythrocytes in anemias of childhood are reprinted 
by courtesy of The Journal of Biological Chemistry.* 
























































TABLE 592 Anemia 
Buioop Soprum, PorasstuM, AND CHLORIDE IN 
HEMOLYTIC AND HyPocHROMIC ANEMIAS 
SERUM ERYTHROCYTES CORPUSCLEt 
Observation Bub- Nit 7a Caen 
ject* So- | Potas-| Chlo- So- | Potas- | Chlo- | So- | Potas-| Chlo- Remarks 
dium | sium | ride | dium | sium ride | dium | sium | ride 
mg./ | mg./ | mg./ | mg./ | mg./ | mg./ |X1072)10712/x10~2 
100 ml.|100ml.| 100 ml.| 100 ml.| 100 ml.) 100 ml.| mg. | mg. | mg. 
formal (average of 18 
studies) 326 16 369 37 450 188 32 | 383 | 160 
icklemia 
Anemia A.B. 320 31 383 32 414 142 32 414 142 | Severe 
B.D. 310 20 358 64 465 181 53 395 152 | Severe 
C.D. 246 12 372 32 371 216 37 418 245 | Severe 
C.D. 322 20 365 0 485 117 0 434 110 | Severe 
E.D. 304 — 340 28 — 198 23 — 181 | Crisis 
R.B. 315 16 376 92 332 138 80 289 120 | Severe. Splenectomy 12-8-26 
Average 304 20 365 41 414 167 39 | 391 | 160 
No anemia C.W. 308 12 358 32 356 138 25 | 274 106 
ZW. 310 8 362 30 422 198 23 313 149 
N.B. 336 16 —_ 4 442 —_ 4 364 -— 
Average 317 12 362 2S 406 170 18 317 120 
irythroblastic anemia 
M.M. | 317 16 390 48 586 163 39 | 496 135 | Severe. Splenectomy 7-11-30 
PZ: 310 16 358 207 555 177 175 473 152 | Crisis 
Average 315 16 376 126 571 170 108 | 481 145 
femolytic icterus 
Anemia H.N. 313 16 365 50 645 184 46 590 170 
Cured E.H. 301 12 351 2 434 170 2 | 324 128 | Splenectomy 6-21-33 
D.W. 315 16 383 37 438 145 28 317 106 | Splenectomy 7-12-33 
Average 308 16 365 21 434 160 16 | 320 | 117 
[ypochromic anemia 
Before therapy L.C. 292 31 354 57 406 209 34 | 250 | 181 | Severe 
GS. 304 16 376 48 567 188 39 446 149 | Severe 
Ri.T. 313 20 372 0 520 181 0 266 92 | Severe 
Average 306 23 369 34 504 191 25 320 124 
After therapy L.C. 304 16 372 113 528 195 76 | 348 | 128 | Slightly subnormal 











The figures in bold-faced type are averages except where preceded by a subject designation, in which case a distinct 
lassification within the group is indicated, although reported by a single case. 

* The sequence of date, age, and sex is the same as in Table 593. 

+ Represents the concentration in an average single red blood cell. 


* Erickson, Betty Nims, Harold H. Williams, Frances Cope Hummel, Pearl 
Lee and Icie G. Macy. The lipid and mineral distribution of the serum and 
erythrocytes in the hemolytic and hypochromic anemias of childhood. J. Biol. 
Chem. 118: 569, 1937. 
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Anemia 


HEMATOLOGICAL OBSERVATIONS ON HEMOLYTIC 
AND HypocHroMic ANEMIAS OF CHILDHOOD 








Observation 


Date 


Normal children (average of 26 studies) 


Sicklemia* 
Anemia 


Average 
Treated by sple- 
nectomy 


Average 
Without anemia 


Average 
Erythroblastic 


Average 
Treated by sple- 
nectomy 


Average 


* Sicklemia is the term a 











Apr. 29, 1936 
Mar. 18, 1935 
May 10, 1935 
Oct. 5, 1936 
June 16, 1936 
Feb. 18, 1935 
Feb. 28, 1935 
Nov. 22, 1934 
Oct. 6, 1936 
Dec. 10, 1934 


Jan. 31, 1935 


Mar. 28, 1935 
Mar. 26, 1935 


Apr. 17, 1935 


Feb. 10, 1936 


Dec. 13, 1935 


Novy. 26, 1934 


May 2, 1935 


t Age measured in months. 








Subject 


C.D 
C.D. 
C.D) 
E.D. 
E.D. 
A.B. 
B.D. 
J.B. 

E.G. 
L.L. 


R.B. 


Z.W. 


Cw: 


M.M. 








Sex 


M. 


M. 


M. 


M. 


Ce ee 








Age 


oor ek eh OH 


14 


14 


10 


11 


bo 


9t 
7t 








RED BLOOD 
CELLS 
ae] 2 
8 | 3 
Wai . 
© | 
z = 
Es ov 

millions 
per | X1010 

¢.mm. 
4.7 1.08 
232 0.95 
2.5 0.82 
Qed 1.03 
2.2 1207 
2.0 1.00 
2.0 0.92 
2.6 1.08 
AS 1.23 
3.4 1.41 
ah" 1.06 
2.8 1.24 
2.2 1.05 
Z.5 a bie ty 
ry 1.24 
4.6 1.18 
er ili | 
4.9 1.18 
2.4 1.08 
2.0 ie2e 
225) 1515 
2.9 0.94 
3.1 1.10 
3.0 1.02 


























HEMO- 
GLOBIN 
ao] 
° n 
Ss = 
ia) $ 
ast a 
CB 
S wa 
gm. | micro- 
per | micro- 
100 ce.) grams 
13 28 
5 26 
7 28 
9 35 
6 30 
6 26 
7 36 
7 27 
9 33 
8 25 
Zi 28 
6 23 
7 34 
if 29 
12 25 
13 28 
15 29 
13 27 
6 23 
5 19 
5 21 
6 21 
8 26 
7 23 











| Hematocrit 


8 
“= 


cent 


20 


20 
35 


36 


43 


38 
21 


19 
20 
28 


26 
27 





; ( i pplied to the hematologica 
sickle-like or crescentic shape in vitro under certain ph 
without any accompanying clinical 


, in} debilities and in sick 
hematological and clinical symptoms. 


1 anomaly in which 
sical conditions. 
e cell anemia whi 


the erythrocytes assume a 


Sicklemia is manifested both 
ch is characterized by distinct 
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Anemia 


HEMATOLOGICAL OBSERVATIONS ON HEMOLYTIC 
AND HypocHromic ANEMIAS OF CHILDHOOD 




















CORPUSCULAR 
MEASUREMENTS 
424 
8 a Rm 
o oe ~~ o 2a 
rr) 5s @ 
E 7) Als Boo 
eo] @ |S |48 | £35 
> ey, fet iss 
micro- 
c.u|micro-| pu “ 
grams 
86 Of) 7.2) 2.1) 3.4 
94 105 | 8.6] 1.7) 5.0 
112 123 
89 97 iksue isa) 4.8 
90 94 | 8.1] 1.8) 4.8 
92 100 | 7.9| 2.0) 4.0 
100 109 
85 92 
75 81 
68 7 (ha ar 3 3) 6.3 
89 07 |, 822 Ay Rae 
74 81 
88 95 
80 87 
74 81 
78 85 
83 90 
78 85 
85 93 | 7.8] 1.8] 4.3 
75 S20 1-6) 4ee 
80 VA aie dee |R  d i SS 
98 107 
83 91 | 9.0 3). 6:5 
91 99 | 9.0} 1.3) 6.8 











Volume to 


=O 


thickness 
index 


=e by f 


-76 
.83 


.86 
-16 


91 


.87 


-89 


58 
-58 





























RESISTANCE 
HYPOTONIC 
Was SAPONIN 
Begin-| Com- | Begin-| Com- 
ning | plete | ning | plete 
per per | micro-| micro- 
cent cent | grams] grams 
0.41 | 0.27 10 43 
0.50 | 0.16 10 50 
Vee} fore Ue 1) 12 33 
0.32 | 0.09 12 40 
0.38 | 0.22 
0.30 | 0.08 
0.32 | 0.08 11 67 
0.42 | 0.10 9 33 
0.37 |-0°10 11 45 
0.44 | 0.08 14 40 
0.28 | 0.04 11 33 
0.36 | 0.06 12 37 
0.38 | 0.20 13 59 
0.38 | 0.22 11 50 
0.36 | 0.22 11 40 
Ove7 | O2s 11 50 
0.50 | 0.16 
0.50 | 0.16 
0.34 | 0.06 11 50 
0.32 | 0.02 15 50 
0.33 | 0.04 13 50 











Remarks 


Sickling moderate, holly leaf 
forms, elevated white, low 
polymorphonuclear 

Sickling rapid and extreme, 
crises very severe, low poly- 
morphonuclear 

Sickling rapid, high white, low 
polymorphonuclear 

Sickling rapid, high white, low 
polymorphonuclear 

Sickling extreme, high white, 
low polymorphonuclear 

Sickling rapid, high white 


Sickling slow, splenectomy 
Feb. 2, 1934 

Sickling rapid, splenectomy 
Dec. 8, 1926 


Sickling marked, white and 
differential normal 

Sickling marked, white and 
differential normal 

Sickling moderate, white and 
differential normal 

Normal white, low  poly- 
morphonuclear 

Normoblasts, marked budding 
of red cell 


Splenectomy July 11, 1930, 
very high white, low poly- 
morphonuclear 

Normoblasts 
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TABLE 593—continued 


RED BLOOD| HEMO- 





























CELLS GLOBIN 

5 a . = 

Observation Date Subject} Sex | Age 8 2 8 = 5 

a ; = 3) Ie, 

o iS 2 o S 

<2) i! 3 bo 8 

= 5 = A=! A 

5 Ay = al x 

millions gm. | micro- per 
yrs. per | X10"! per | micro- anne 

¢e.mm. 100 ec.) grams 
Hemolytic icterus 

Severe Apr. 13, 1936 | H.N. F. 6 aS 0.85 ¥¢ 34 24 
May 22, 1936 | H.N. F, 6 333 1.00 9 29 30 

Dec. 20, 1934 | R.F. M. 4 2.9 0.93 6 22 28 

Average Pade 0.93 7 28 27 

Mild jaundice Jan. 21, 1935 | E.T. F 8 4.0 1215 13 31 32 
Dec. 13, 1934 | C.T. F 12 4.7 1525 11 24 34 

Average 4.3 1.20 12 27 33 

Anemia cured by Mar. 21, 1935 | D.W. F, 12 5.6 1.26 13 22 41 

splenectomyt 

Mar. 15, 1935 | E.H. nS 8 5.9 1.23 15 25 44 

Jan. 16, 1935 | P.H. F 12 6.6 1.28 16 24 48 

Average 6.0 1.26 14 24 44 

Hypochromic 

Before therapy Feb. 2, 1935] G.S. M. 76 3.6 1.16 6 15 28 
Mar. 23, 1935 | L.C. M. 2 4.0 1.48 6 14 25 

May 13, 1935 | Ro.T. M. oF 4.6 L57 va 14 27 

May 20, 1935 | Ri.T. M. 9t 5.8 1.81 8 a Be) 29 

Average 4.5 ited l 6 14 27 

After therapy Mar. 11, 1935 | G.S. M. 7 5.4 1b al 11 20 43 
May 27, 1935 | L.C. M. 2 ea ie Be 18 39 

June 25, 1935 | Ro.T. M. 10F 6.4 1.48 14 22 40 

July 9, 1935 | Ri.T. M. 10+ a0 1.42 12 17 45 

Average 6.2 1.36 12 19 42 





t Cured designates those cases whose health has returned to normal by disappearance of the anemia 


and accompanying clinical symptoms, although some of the hematological abnormalities of the erythro- 
cytes persist. 
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TABLE 593—continued 


























CORPUSCULAR 
MEASUREMENTS 
2 
be a Km = 
B)°S | 8 )3 | 8s| sag 
ot —aeS ha = | 
S| & |Alalase|sss 
micro- 
c.u|micro-| yu a 
grams 
108 Tif -} 7.0! 2.8) 2.5 1.60 
92 100 | 6.7) 2.6) 2.6 dior 
98 107 
99 108 | 6.9] 2.7) 2.6 1.59 
80 87 
74 80 
77 84 
73 79 
75 81 
72 78 
ve 80 
79 86 
62 67 
59 627) 728) .1.2) (6.5 0.63 
51 DH Tet) Lad) eee0 0.56 
63 OOO tsa) Lael mO.e 0.60 
80 87 
66 An Sed Lo Oe. 0.63 
62 CS i ues 11.3) 6.0 0.66 
64 TOG dee Lee ees O 0.69 
68 a SOL LG ol © Ok 0.66 
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RESISTANCE 
HYPOTONIC 
Macy SAPONIN 





Begin-| Com- | Begin-| Com- 
ning 


ooo coo 


oooo 


44 


43 


plete 


per 
cent 








ning 


micro- 
grams 


oor 











plete 





micro- 
grams 


29 


Remarks 











15% reticulocytes 

Splenectomy Apr. 18, 1936, 
anemia still severe 

White normal, low polymor- 
phonuclear, 15% reticulo- 
cytes 


White and differential normal 
White and differential normal 


Splenectomy July 12, 1933, 
white differential normal 

Splenectomy June 21, 1933, 
white differential normal 

Splenectomy Apr. 5, 1933, low 
polymorphonuclear 


White and differential normal 
White normal, low polymor- 
phonuclear 


Premature twins 


Treatment, iron and ammon- 
ium citrate 

Treatment, jeculin 

Treatment, iron and small 
doses of copper 

Treatment, liver extract plus 
iron 
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TABLE 594 Anemia 
Buioop Liprps in HEMouitic AND HypocHROMIC 
ANEMIAS OF CHILDHOOD 
PLASMA ERYTHROCYTES 
ie) CHOLESTEROL | _ | CHOLESTEROL 
Observation Sub- 2 12, 3 z a be 
ject* PSE) Spo a/ ais 
Bf 08s) Sa lee eed ees 
EL elele|S eyelets 
mg.| mg.| mg.| mg.| mg.| mg.) mg.|} mg.| mg. 
per | per| per | per} per| per | per| per| per | per 
cent | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 
cc. | cc. | ce. | ec. | ec. | ec. | gm. | gm. | gm, 
Normal (Average for 16 studies) | 7.1 | 454} 136) 100] 143) 35 | 182) 424| 244) 51 
Sicklemia 
Anemia C.D. 7.4 | 393] 142) 71) 124) 44 | 136) 414] 218) 48 
C.D. 7.9 | 536) 186] 151] 137) 50 | 147] 496) 235 
C.D: 7.9 | 514] 145) 183} 127) 42 | 145] 401) 241 
E.D. 7.4 | 451] 95) 265) 66] 30 61] 379} 219] 70 
A.B, 8.1 | 614} 156] 261) 137] 49 | 148) 498) 274) 57 
B.D. 429| 128) 113} 126] 37 | 151] 513] 286) 56 
J.B. 8.3 | 443] 101) 222} 84] 33 86) 868) 389 0 
L.L 8.6 | 709} 202} 251) 176] 59 | 197} 596] 308] 100 
R.B 7.6 | 380} 97] 111] 116] 36 | 136] 442] 239) 47 
Average 7.9 | 496) 139) 181] 121} 42 | 134] 512] 268) 42 
Without anemia Z.W. 6.7 | 467| 113] 144) 143) 45 | 165] 456) 252] 19 
C.W. 6.8 | 518] 140] 142) 160) 51 | 185] 435] 235) 49 
N.B 7.6 | 660) 171] 222} 182) 59 | 208] 484] 275| 72 
Average 7.0 | 548| 141) 169} 162) 52 | 186| 458) 254| 47 
Erythroblastic P.Z 707| 117) 431} 110] 40 | 119] 571] 283] 122 
Paz 6.5 | 440) 63] 228) 102] 35 | 114] 518] 304/-. 68 
M.M 8.2 | 787) 164] 428) 139] 58 | 137] 910] 555 155 
M.M 7.8 | 768] 103) 527] 106] 58 80}1396} 220) 896 
Average 7.5 | 676| 112} 404] 114] 48 | 112] 849 341) 310 
Hemolytic icterus Bae 6.7 | 477| 183] 159] 123] 32 | 154] 287] 126 50 
H.N. | 7.0 | 386! 111] 93] 120] 31 | 151] 345 180} 76 
R.F 7.4 | 627) 159] 221] 167] 51 | 196 413] 247] 15 
a DA he 7.6 | 363) 81! 113] 112] 30 | 139] 408 200 0 
Bes Be 7.4 | 486] 154) 162] 112] 37 | 127] 392 205} 62 
Average 7.2 | 468) 128) 150) 127] 36 | 154] 360 192} 41 
Cured by splenectomy! D.W. 509} 151} 75] 186] 46 | 237] 450] 259 0 
E.H, 531] 102} 137] 192] 45 | 247] 484 264) 46 
PEs 451} 109} 172] 116] 38 ! 132 307] 172} 29 
Average 497| 121) 128] 165] 43 | 206] 414 232) 25 
Hypochromic 
Before therapy G.S. | 8.3 | 641] 151] 251] 160| 47 | 192] 509! 300! 70 
LC. 6.9 | 369} 86) 94! 129] 45 142) 592) 341] 57 
Ro.T. | 6.7 | 647] 160 207} 186] 49 | 231] 556 305} 27 
Ri.T 7.0 | 786} 210] 309] 179 52 | 215] 505] 261 0 
Average 7.2 | 611] 152] 215 164! 48 | 196) 541] 302! 30 
After therapy G.S. 7.3 | 4380] 101] 121] 143 48 | 160) 454] 304) 22 
L.C. | 7.7 | 303} 91) 49] 115] 45 | 119] 543| 339| 0 
Ro.T. | 6.5 | 561] 158 124) 195] 75 | 204] 624 258] 138 
Ri.T. | 7.8 | 752] 182/ 239] 219] 58 | 273] 500] 285! 21 
Average 7.3 | 512) 133] 133| 168] 57 | 188| 530] 207| 45 


* The sequence of date, age, and sex is the same asin Table 593, 
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TABLE 594 Orr 


Buioop Lipips IN HEMo.Litic AND HypocHRomIc 
ANEMIAS OF CHILDHOOD 


























CORPUSCLEt 
ac} CHOLESTEROL 
ae} Be 3 
‘e = “ Remarks 
a rt Ps 2 a 
cy Sos icin Oe ak a 
a By Z a & cs] 
10-2] <10-2 | K10-12 | X10-% | X10-? | X10" 
mg. mg. mg. mg. mg. mg. 
per per per per per per 
cell cell cell cell cell cell 
399 233 44 110 92 30 
434 229 50 151 144 12 Severe crisis 
608 288 0 245 136 184 Very severe 
390 234 0 150 142 14 Severe 
378 218 69 89 89 0 Severe crisis 
543 299 62 180 176 6 Severe 
474 263 52 139 112 27 Severe 
706 316 0 285 134 255 Moderate 
479 248 80 126 90 60 Severe, splenectomy Feb. 2, 1934 
422 228 45 142 133 16 Severe, splenectomy Dec. 8, 1926 
493 258 40 167 128 66 
369 204 15 133 110 40 
367 199 41 110 85 42 
435 247 65 124 124 0 
390 217 40 122 106 27 
466 231 100 121 101 34 Severe crisis 
481 282 63 135 135 0 Severe crisis 
970 592 165 213 215 0 Very severe, splenectomy July 11, 1930 
1264 199 812 254 Severe 
795 | 326 285 181 150 11 
336 148 59 103 66 65 Hemolytic crisis 
346 180 76 89 89 0 Severe, splenectomy Apr. 18, 1936 
443 261 16 134 88 Tdi Severe 
356 174 0 139 Uh 104 Mild jaundice 
314 164 59 93 82 19 Mild jaundice 
359 185 42 112 80 54 
356 205 0 127 93 59 No anemia, splenectomy July 12, 1933 
394 215 37 122 94 48 No anemia, splenectomy June 21, 1933 
240 135 23 83 83 0 No anemia, splenectomy Apr. 5, 1933 
330 185 20 111 90 34 
438 258 60 116 111 9 Severe 
399 230 38 120 104 26 Very severe 
355 195 |. aby 122 92 50 Severe 
279 144 0 116 89 46 Severe 
368 207 29 119 99 34 
393 263 19 110 110 0 Mild 
390 244 0 136 122 24 Mild 
424 175 94 136 108 47 Normal 
351 200 15 125 108 29 Normal 
390 221 32 127 112 25 


+ Represents the concentration in an average single red blood cell. 
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The data on the lipid composition of blood platelets were in- 
cluded in a published paper and are reprinted by courtesy of 
The Journal of Clinical Investigation.* 


TABLE 595 Normal Blood 
Hemophilia 
Thrombopenic Purpura 


CoMPOSITION OF BLoop PLATELETS OF CHILDREN 
Values in per cent of dry weight 











Throm- 











p oy Normal 
bopenic Hemophilia t . 
evn P children t 
Number of subjects 1 5 4 3 9 
Total lipid 12 12 15 15 13 
Phospholipid 9 ff 10 9 9 
Free cholesterol 2 pe 3 3 3 
Cholesterol esters 0.1 1 1 0 0 
Neutral fat 1 2 1 3 1 
Cephalin§ 66 69 63 66 — 
Protein 74 (be 76 69 56 





* Twelve-year-old girl. 
ine individual platelet samples (combined as two samples for analysis) collected from the blood 


+N 
of five hemophiliacs with prolonged clotting times (2 to 5 hours). Three samples (pooled as one) secured 


ft Sodium citrate used as anticoagulant for all samples. The subjects were 9 childr 
used as a ls : en (ages 4 
years) who were participating in the study of nutrition and chemical growth in childhood. og ee 


_* Erickson, Betty N., Harold H. Williams, Ira Avrin and Pearl Lee. Th lipi 
es of human platelets in health and disease. J. Clin. Taocsshea 


EPILEPSY 


At the time the blood studies of D.D. were made he was 
thought to represent true idiopathic epilepsy. After the work was 
completed, hospital records under his grandmother’s name were 
found which showed that he had had a skull fracture at the age 
of 8 years and had not had seizures typical of idiopathic epilepsy. 
The data are published here because they do demonstrate an 
abnormal blood picture in connection with neurological involve- 
ment. 

The patient was a full-term infant, delivered with instruments, 
and had to be slapped to initiate breathing. He has had strabis- 
mus since early childhood. In his early years the boy had the 
usual childhood illnesses and during his eighth year fell and 
fractured his skull. In the time he was in the hospital he gained 6 
pounds and continued to gain rapidly until he was obese. At 
fourteen years he weighed 148 pounds. During his fourteenth 
year he was troubled with violent headaches and one day, when 
he was feeling very tired, he ‘‘fainted.”’ His seizure consisted of 
standing perfectly still and very rigid for one minute. After re- 
covery he was extremely tired and his mind hazy. Thereafter he 
had similar attacks two or three days per week, often two or 
three attacks on each day. 

When the patient was examined at Henry Ford Hospital, 
Detroit, psychometric tests indicated an I.Q. of 109. A high 
glucose tolerance was discovered and various forms of diet 
therapy were tried with little success, perhaps principally for 
lack of cooperation by the patient. In the following years D.D. 
was seen both at Henry Ford and at University Hospital, Ann 
Arbor. Encephalograms were made and the possibility of a 
slight hydrocephalus was seen. He was completely skin-tested. 
An electrocardiogram indicated slight enlargement of the ven- 
tricles. 

At the time this patient was the subject of the blood studies 
(age, 20 years) the attacks seemed of shorter duration and he 
ascribed the shorter aftermath of the attacks to the injections he 
had been receiving from Dr. Oliver P. Kimball, M.D., through 
whose interest the Laboratory had the opportunity of making 
the studies. 
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TABLE 596 


Lirip AND MINERAL COMPOSITION OF 


Epilepsy (D.D.) 


PLASMA AND ERYTHROCYTES 








PLASMA LIPID 
(mg. per 100 ml.) 


Octo- 











har Phos- | CHOLESTEROL 
Total) pho- 

lipid | Esters | Free 
21 275 63 126 23 
22 | 385 106 122 35 
23 351 44 141 18 
24 458 118 85 37 
25 | 381 105 180 26 
26 280 124 124 32 
27* | 437 137 137 32 
28 | 223 63 108 13 
29 | 428 80 149 36 
307 | 373 88 152 25 











Neu- 
tral 
fat 


62 
123 
148 
218 

69 


0 
131 
40 
163 
108 




















ERYTHROCYTE LIPID (mg. per 100 gm.) 








21301 198 49 
924 407 | 251 80 
23 | 480 | 247 73 
24 | 460]! 310 62 
25 | 4341 279 43 
26.21} 379A 2384 47 
27* | 4241 269 61 
28. 1.411 4 933 45 
29 | 423 | 251 49 
30¢ | 543 | 358 a7 








+ Seizure 4 hours before sample. 
* Seizure 1 hour after sample. 








sieanlen yeas 
: 100 : 
Fatty (mg. per ml.) 
_acid SERUM 
iodine 
number - Potas- | Chlo- 
Sodium slum rine 
88 331 15 350 
104 — — — 
101 — = ee 
118 — a = 
103 — 16 362 
PP — — a 
107 330 16 351 
81 ae lve 356 
95 aoe = ate 
90 330 14 363 
ERYTHROCYTES 
91 BY 395 173 
82 Sis cs ls 
86 — _ po 
98 = a —_ 
108 — 393 208 
87 = —_ rary 
69 21 421 177 
47 38 = 197 
78 —— = peys 
94 34. 436 157 
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TABLE 597 


WeiGcut or AtcoHot-DrIED Foop AND OvEN-DRIED FEcES* 
Values are grams per day 











FOOD 


Date Frank | Herbert| Jimmy |Barbara| Donald| Billy | Bobby ube 


9-18 444 443 408 400 449 444 407 400 
9-23 454 458 411 412 456 459 411 409 
9-28 477 484 440 432 484 476 434 429 
10-3 476 476 433 435 476 477 433 429 





10-8 451 462 412 409 459 455 416 405 
10-13 478 475 438 426 476 477 437 425 
10-18 475 474 427 424 474 473 439 423 


10-23 481 487 438 438 483 488 451 437 
10-28 479 478 440 432 479 480 438 432 









































11-2 476 478 441 429 478 479 440 428 
11-7 476 485 440 433 480 486 441 431 
FECES 

9-18 21.2 20.8 18.2 21.6 18.4 20.8 22.2 22.2 
9-23 13.2 20.4 18.0 23.0 19.8 21.8 22.4 23.4 
9-28 21.2 19.4 19.2 16.8 21.8 20.2 22 .4 23.0 
10-3 16.0 18.4 15.6 17.2 18.8 22.2 18.4 20.6 
10-8 21.6 18.6 18.0 20.2 20.0 20 .2 22.2 23 .6 
10-13 14.6 14.8 15.0 16.0 20.4 18.0 20.2 18.0 
10-18 18.8 17.8 17.4 18.0 18.0 20.8 20.0 21.4 
10-23 18.4 16.8 19.4 18.4 22.4 22.0 23 .2 25.4 
10-28 21.6 21.2 19.0 18.6 18.4 24.6 22.2 23.2 
11-2 20.0 19.0 18.6 20.2 21.4 22.8 22.6 22.4 
11-7 20.0 16.8 16.2 15.4 18.6 20.4 26.0 23.0 














* See pages 234-239 for details of preparation of analytical material. 





CUMULATIVE INDEX 


Volume I 
Pages i-xxiv; 1-432. 


Volume II 


Pages xxv—xlii; 433-1460. 


[Entries are made for subject material and for names in text and in references. 
With entries designating data obtained for one individual, his initial chrono- 
logical age is given, or the age range over which the data were obtained.] 


Abdomen Measurement, See Measure- 
ments, Anthropometric 
Absorption 
definition of, 9 
factors controlling, 15 
of fat in diet, 126 
gastrointestinal tract and, 25 
nitrogen, 154 
from stomach, 100 
Accretion, definition of, 9 
Accumulation, definition of, 9 
Accuracy of Data, 364 
Acetone, 139 
Acid-Ash Value, See also Excess Min- 
erals 
definition of, 10 
Acid-Base Balance, See under Blood 
Acid-Forming Minerals, See Negative 
Minerals 
Acidity, Urine, See under Urine 
Activity, Emotional 
Donald, 472 
form of recording, 64 
gastrointestinal influence of, 24 
metabolism and, 5, 22 
white cell counts and, 23 
Activity, Physical 
data on, See Pedometer 
effect on skin excretion, 23 
energy available for, 147 
measurements, See Pedometer 
metabolism and, 22 
variation in, by children, 22 
Addenda, 1365 
Adjustment Period 
of body, 15, 35, 38, 177 
Age, Chronological, See also Skeletal 
Maturation 
of children studied, 55, 56, 87, 92 
energy utilization and, 135 
laxation rate and, 27 
metabolism and, 13, 152 
Albanese, Anthony A., 89, 153 
Albright, Fuller, 14 
Alimentary Canal, See Gastrointesti- 
nal Tract 
Alkaline Tides, 116 


Alkaline-Ash Value, See also Excess 
Minerals 
definition of, 10 
of diet, 16, 93, 160 
Aluminum 
in diet, feces 
Barbara, 111 months, 804 
Billy, 142 months, 868 
Bobby, 113 months, 948 
Donald, 146 months, 527 
Frank, 126 months, 1037 
Herbert, 131 months, 619 
Jimmy, 103 months, 710 
lipemia (R.B.), 1392 
American Dry Milk Institute Ince., 
1308 
Amino Acids 
in blood, 224 
essential, 88, 153, 176 
in foods, 70, 86 
intake of, by children, 89, 153 
sulfur containing, 194 
synthesis of, by body, 70 
Ammonia, in urine, See Nitrogen 
Amtman, Leo E., 33 
Analysis of Variance 
method for, 365, 378 
Analytical Material 
from blood, 308 
from feces, food, urine, 42, 236, 358, 
1312 
Analytical Methods, See Methods 
Anatomic Age, See Skeletal Matura- 
tion 
Anderson, William E., 97, 100, 101, 
221, 382 
Andresen, Marjory I., 30, 207 
Anemia 
erythrocytes in, 210, 221, 228, 230 
hemoglobin in, 230 
iron in, 214 
lipids in, 221, 223 
plasma in, 230 
Anions, See also Negative Minerals 
in blood, 214 
Anthropometric Measurements, 
under Measurements 


See 
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Anti-Acrodynie Potency, See Vitamins 
of diet, 95 
Apple 
ascorbic acid in, 438 
composition of, 74, 88, 95, 434-437 
Applesauce, ascorbic acid in, 438 
Aptitude, of children, 56 
Arginine 
in diet, 89 
in erythrocyte stroma, 223 
Arm Measurement, See Measurements, 
Anthropometric 
Armstrong, Lillian, 36, 1367 
Armstrong, Williamina, 162 
Ascham, J. Katherine, 95 
Ascham, Leah, 205 
Ascorbie Acid, See also Vitamins 
calcium utilization and, 167 
in foods, 438 
in orange juice, 43, 78 
recommended allowance of, 167 
Ash Value, See also Total Minerals 
definition of, 10 
of diet, 16 
Ashworth, Ural §S., 147 
Assimilation, definition of, 9 
Aub, Joseph C., 14 
Averages, calculation of, 375 
Avrin, Ira, xiv, 210, 217, 222, 225, 227, 
228, 309, 313, 325, 328, 1418 


Babcock, 8S. M., 114 
Bacteria in Feces, 27, 127 
Bacterial Nitrogen, See under Nitrogen 
Baker, Russell L., 207 
Balance, See Metabolic Balance 
Baldwin, B. T., 548, 641, 731, 814, 885, 
967, 1060, 1125, 1189, 1235, 1245, 
1264, 1272, 1279, 1289, 1295, 1384 
Banana 
composition of, 74, 88, 95, 434-437 
effect of substitution i in diets, 18 
Bancroft, Frederic, 225 
Bane, Lita: 1308 
BARBARA, 725 
Barcroft, Joseph, 209 
Barium Sulfate 
constipating effect of, 105 
Basal Metabolism 
activity and, 22 
of children, 56, 68, 133 
Barbara, 63— 112 months, 732 
Betty, 6 68- 75 months, 1116 
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Billy, 96-1483 months, 815 
Bobby, 66-115 months, 884 
Donald, 99-148 months, 452 
Frank, 78-127 months, 966 
Herbert, 84-133 months, 550 
Jean, 72—79 months, 1181 
Jimmy, 56-105 months, 640 
lipemia (R.B.), 1393 
Maynard, 105-112 months, 1232 
Phyllis, 76-82 months, 1052 
creatinine excretion and, 144 
method of determining, 66 
weight and, 145 
Base Balance, See Excess Minerals 
Base-Forming Minerals, See Positive 
Minerals 
Basinski, Daniel H., 153 
Bassett, Samuel H., 42, 43 
Bates, Mary F., See Olson, Mary Bates 
Bauer, Walter, 14 
Beach, Eliot F., 2777, 153, 193, 210, 223, 
224, 228, 357 
Beach, Esta F., xiv 
Beard, Charlotte, 1307 
Beef, ascorbic acid in, 438 
composition of, 74, 88, 95, 434-437 
Beets, ascorbic acid in, 438 
Benedict, Francis G., 134 
Benedict, Stanley R., 270, 281, 283 
Benotti, Joseph, 328 
Bergeim, Olaf, 267, 280 
Bernds, Marie, 18, 162, 1307, 1310 
Bernstein, Samuel §8., wiv, 153, 193, 
210, 217, 220, 222, 224, 227, 228, 
313, 1380 
Berryman, G. H., 18 
Bessey, Otto A., 164 
Beta-Oxybutyrie Acid, 139 


‘Berry, 1112 


Bi: aeroanal Width, See Measurements, 
Anthropometric 

Bitiy, 810 

Byolorieal Time, See also Skeletal Ma- 
turation 

progress in, 2 

Brreu, 1361 

Bishop, Edna R., 43 

Blackfan, Kenneth Lee 

Blair, J. C., 1308 

Blatherwick, NR 

Blazso, Sandor, 193 

Block, Richard Ji; 224, 228 
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Blood 


acid-base balance in, 22 
in anemia, 214, 221, 223, 1411 
bicarbonate in, 22, 214 
carbon dioxide tension of, 22 
cells, See Blood Cells 
cephalin in, 220, 225, 226 
cerebrosides in, 221 
changes in polycythemia, 223 
chlorine in, 213, 1405 
See Blood Data, for values for in- 
dividual children 
cholesterol in, 217 
choline in, 220 
clotting, 225 
determinations used, 54, 59 
embryonic, 223 
in epilepsy, 1420 
erythrocytes, See Blood Cells, Red 
erythrocyte, stroma of 
See under Blood Cells 
globin, See Blood Globin 
heavy metals in, 198 
hematocrit value, 211, 1406 
See Blood Data, for values for in- 
dividual children 
hemoglobin, See Blood Hemoglobin 
ions in, 214, 216 
iron in, 222, 227 
lecithin in, 220 
leucocytes, See Blood Cells, White 
in lipemia, 1380 
lipids, See Blood Lipids 
methods, See Methods 
normal characteristics of, 210 
origin of components of, 28 
osmotic relationships in, 212 
phospholipid, See under Blood Lipids 
plasma, See Blood Plasma 
platelets, See Blood Platelets 
potassium in, 1405 
See Blood Data, for values for in- 
dividual children 
pressure, See Basal Metabolism 
protein in, 222, 226 
protein: lipid ratio in, 223 
racial differences in, 29, 224 
sampling, 210, 304, 307 
serum, See Blood Serum 
sodium in, 1405 
See Blood Data, for values for in- 
dividual children 
specific gravity of, 212 


Blood Cells, Red 


in anemia, 210, 221, 223, 230, 1411, 
1412, 1416 
bicarbonate in, 214 
cephalin in, 226 
chlorine in, 214, 1405 
See Blood Data, for values for in- 
dividual children 


counts of, 34, 59, 304, 1406 
See Blood Data, for values for 
individual children 


diameter: thickness ratio of, 211 
diet and, 216 
electrolytes in, 214 
hemoglobin of, 214, 227 
iron in, 227 
lipids in, 217, 220, 226 
lipids, in epilepsy, 1420 
measurements of single, 211, 1407 
See Blood Data, for values for in- 
dividual children 
phospholipids in, 220 
in polycythemia, 223 
potassium in, 214, 1405 
See Blood Data, for values for in- 
dividual children 


preparation of, 307 
protein in, 226 
resistance to hemolysis, 211, 1407, 
1413 
See Blood Data, for values for in- 
dividual children 
shape of, 209 
sodium in, 214, 1405 
See Blood Data, for values for in- 
dividual children 
specific gravity of, 212 
stroma from, 217—226 
undetermined weight of, 214 
volume: thickness index, 211 
weight of, 211 
See Blood Data, for values for in- 
dividual children 


Blood Cells, White 


counts of, 31, 305 
See Blood Data, for values for in- 
dividual children 
diurnal changes in, 22 
emotion and, 23 
lipids in, 226 
protein in, 226 
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Blood Data 
Barbara, 63-110 months, 733 
Betty, 65-89 months, 1115 
Billy, 95-142 months, 816 
Bobby, 65-113 months, 883 
Calvin, 125 months, 1286 
Charldine, 68 months, 1243 
Donald, 60-146 months, 450 
Frank, 75-126 months, 965 
Herbert, 81-131 months, 549 
Jean, 69-80 months, 1180 
Jimmy, 53-163 months, 639 
Josephine, 108 months, 1252 
lipemia (R.B.), 1382 
Maynard, 104-110 months, 1231 
osteopsathyrosis (M.F.), 1371 
Paul, 81 months, 1278 
Phyllis, 73-83 months, 1053 
Robert, 71 months, 1261 
Shirley, 99 months, 1270 
ununited fracture (D.B.), 1377 
Virginia, 78 months, 1299 
Blood Globin, amino acids in, 224 
Blood Hemoglobin 
in anemia, 230, 1412 
of children, 211, 1406 
See Blood Data, for values for in- 
dividual children 
composition of, 228 
copper in, 198 
determination of, 304 
of different species, 224 
of erythrocytes, 214, 222, 227 
of infants, 34 
iron in, 227 
racial differences in, 29 
zine in, 201 
Blood Lipids, See also Blood Data, for 
values for individual children 
in anemia, 221, 223, 1416 
distribution of, 217 
in erythrocytes, 217, 220, 226, 1409 
in leucocytes, 226 
in lipemia, 1383 
method of determining, 308 
in plasma, 217, 1408 
in platelets, 226 
in polyeythemia, 223 
Blood Plasma 
in anemia, 230, 1416 
bicarbonate in, 22 
lipids in, 217 
lipids, in epilepsy, 1420 
See Blood Data for values for in- 
dividual children 
phospholipids in, 220 
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phosphorus in, 212 
preparation of, 307 
specific gravity of, 212 
Blood Platelets 
cholesterol in, 217 
composition of, 226, 1418 
counts of, 305 
in hemophilia, 1410, 1418 
preparation of, 307 
in thrombopenic purpura, 1418 
Blood Pressure, See Basal Metabolism 
Blood Serum 
minerals in, 213, 1405, 1411, 1420 
See Blood Data, for values for in- 
dividual children 
preparation of, 307 
Bloor, W. R., xv, 90, 125, 221 
Bossy, 878 
Bodecker, Charles F., 1375, 1376 
Body Adjustment 
to dietary, 177 
Body Fluids, See also Water 
distribution of water in, 5 
minerals in, 177 
Body Temperature, See Basal Me- 
tabolism 
Body Weight, See under Weight 
Bollman, Jesse L., 110 
Bone Measurements, See 
ments, Bone 
Bonner, Priscilla, 14 
Booher, L. E., 164 
Boone, F. H., 17 
Boothby, Walter M., 67 
Borgen, D. R., 205 
Borsook, Henry, 194 
Bosworth, A. W., 17 
Bound, Louise E., xiv 


Measure- 


- Bouslog, John §., 100 


Bowditch, H. I., 17 

Bowel Movements, See Laxation Rate 

Boyd, Edith, 135 

Boyd, Eldon M., 226, 227, 309 

Boyd, Oscar F., 17 

Bradway, Elizabeth M., 100 

Brain, copper and zine in, 198 

Brand, Florence C., 322 

Bray, Merle M., 41, 43 

Brdicka, R., 357 

Bread, composition of, 74, 88, 95, 434- 
437 

Breiter, Herta, 162, 1307, 1310, 1311 

Brennemann, Joseph C., ix 

Brody, James K., xxaviti, 527, 619, 
710, 804, 868, 948, 1037, 1392 

Brody, Samuel, 4, 39, 84, 147 
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Brosius, W. L., xxxviti 

Brown, Alan, 19 

Brown, Estelle W., 30, 207 

Brown, George Bosworth, 194 

Brumback, Joseph E., Jr., 89, 153 

Buffer Action, of foods, 100 

Bunker, John W. M., 106 

Burkholder, H. G., 227 

Burroughs, E. Wise, 86 

Burroughs, Helen 8., 86 

Busby, L. M., 548, 641, 731, 814, 885, 
967, 1060, 1125, 1189, 1235, 1245, 
1264, 1272, 1279, 1289, 1295, 1384 

Butler, Allan M., 43, 90, 216, 264 

Butter, composition of, 74, 95, 434—437 


Cabbage, composition of, 74, 88, 95, 
434-437 
Calcium 
absorption, 17, 165 
in blood, See Blood Data; Blood Se- 
rum 
in diet, feces, urine, See also under 
intake, feces, urine 
Barbara, 63 months, 746 
111 months, 799 
Betty, 67 months, 1121 
Billy, 95 months, 829 
142 months, 862 
Birch, 67 months, 1363 
Bobby, 66 months, 898 
113 months, 942 
Calvin, 123 months, 1289 
Charldine, 65 months, 1246 
Clarence, 57 months, 1357 
DeWayne, 60 months, 1351 
Donald, 57 months, 456 
99 months, 475 
146 months, 526 
Frank, 78 months, 980 
126 months, 1033 
George, 62 months, 1345 
Herbert, 84 months, 572 
131 months, 613 
Jean, 72 months, 1185 
Jimmy, 56 months, 663 
103 months, 705 
Joe, 68 months, 1348 
Josephine, 106 months, 1255 
Judy, 54 months, 1331 
lipemia (R.B.), 1384, 1388 
Mae, 40 months, 1321 
Mary, 37 months, 1326 
Maynard, 105 months, 1233 
Norman, 57 months, 1294 
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Orville, 44 months, 1354 
osteopsathyrosis (M.F), 1372 
Pat, 61 months, 1335 
Paul, 79 months, 1281 
Peggy, 63 months, 1341 
Phyllis 76 months, 1056 
Robert, 68 months, 1264 
Ronald, 59 months, 1298 
Shirley, 98 months, 1272 
Steve, 31 months, 1360 
ununited fracture (D.B.), 1378 
Virginia, 78 months, 1300 
William, 47 months, 1302 
in feces, 16, 131, 161, 186 
in foods, 438, 74, 437 
intake by children, 16, 74, 93, 161, 
186 
method of determining, 257, 314 
phosphorus metabolism and, 16 
retention 
by children, 15, 40, 161 
emotion and, 24 
nutritional status and, 15 
skeletal maturity and, 13 
in urine, 16, 121, 161, 186 
utilization, from milk, 19 
vitamins and, 167 
Calcium: Phosphorus Ratio, 163, 196 
Calculation of Data, See under Data 
Calories, See Energy; Heat of Combus- 
tion; Physiologic Fuel Value 
CALVIN, 1286 
Campbell, H. L., 164 
Cannon, Walter B., 23, 99 
Capacity for Growth, See 
Growth 
Capitate, See Measurements, Bone 
Carbohydrate 
as energy source, 90 
in fat oxidation, 139 
in foods, 74 
gastric secretion and, 100 
gastrointestinal effect, See Gastroin- 
testinal Activity 
intake, by children, 72, 74, 91, 142 
Carbohydrates, Complex 
bacterial action on, 128 
calcium utilization and, 18, 165 
in diet feces, See also under intake 
feces 
Barbara, 


under 


63 months, 747 
111 months, 800 
Betty, 67 months, 1122 
Billy, 95 months, 830 

142 months, 863 
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66 months, 899 
113 months, 943 
Donald, 99 months, 477 
146 months, 525 
78 months, 981 
126 months, 1034 
84 months, 574 
131 months, 615 
Jean, 72 months, 1186 
Jimmy, 56 months, 665 
103 months, 706 
lipemia (R.B.), 1389 
Maynard, 105 months, 1234 
Phyllis, 76 months, 1057 
disappearance from intestine, 26, 
100, 129 
distribution in diet, 98 
in feces, 129 
in foods, 74, 434 
intake, by children, 74, 98 
method of determining, 251, 1313 
requirement for, 101 
Carbon 
in diet, feces, urine, See also under 
intake, feces, urine 
Barbara, 111 months, 803 
Billy, 142 months, 867 
Bobby, 113 months, 947 
Donald, 146 months, 530 
Frank, 126 months, 1036 
Herbert, 131 months, 619 
Jimmy, 103 months, 710 
lipemia (R.B.) 1394 
in feces, 130, 141 
in foods, 74, 434 
intake by children, 74, 141 
method of determining, 245, 285 
in urine, 141 
Carbon Dioxide, in blood, 22 
Carbon: Nitrogen Ratio, 141 
Carbonic Anhydrase, zine in, 202 
Caries, See Dental Caries 
Carmine 
as fecal marker, 36 
gastrointestinal effect of, See Gastro- 
intestinal Activity 
Carpal, See Measurements, Bone 
Carrot, composition of, 74, 88, 95, 
434-437 
Cary, C. A., 1314 
Catalase Activity 
copper and iron in, 200 
Cations, See also Positive Minerals 
in blood, 214 


Bobby, 


Frank, 


Herbert, 
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Cell Function, manganese and zinc in, 
198 
Cell Water, See Body Fluids 
Cells, See Blood Cells 
Cellulose, See Carbohydrates, Complex 
Cephalin, in blood, 220, 226 
Cerebrosides 
in blood, 221 
method of determining, 322 
Chandler, Joseph P., 194 
Chargaff, Erwin, 225 
CHARLDINE, 1242 
Cheese, composition of, 74, 88, 95, 
434-437 
Chemical Methods, See Methods 
Cherries, ascorbic acid in, 438 
Chest Measurements, See Measure- 
ments, Anthropometric 
Childhood, definition of, 8 
Children, See Subjects, Experimental 
Children’s Fund of Michigan, vii 
Children’s Hospital of Michigan, iz, 
rxrrvt, cxxvit, 1381, 1404 
Chi-Square Test, 365 
CLARENCE, 1355 
Chlorine 
in blood, See under Blood 
in body fluids, 177 
in diet, feces, urine, See also under 
intake, feces, urine 
Barbara, 63 months, 745 
111 months, 799 
Betty, 67 months, 1120 
Billy, 95 months, 828 
142 months, 862 
Bobby, 66 months, 897 
113 months, 942 
Calvin, 123 months, 1288 
Charldine, 65 months, 1245 
Donald, 57 months, 457 
99 months, 476 
146 months, 526 
78 months, 979 
126 months, 1033 
Herbert, 84 months, 571 
131 months, 613 
Jean, 72 months, 1184 
Jimmy, 56 months, 662 
103 months, 705 
Josephine, 106 months, 1255 
lipemia (R.B.), 1384, 1388 
Maynard, 105 months, 1233 
Norman, 57 months, 1293 
osteopsathyrosis (M.F.), 1371 


Frank, 
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Paul, 79 months, 1281 
Phyllis, 76 months, 1055 
Robert, 68 months, 1263 
Ronald, 59 months, 1298 
Shirley, 98 months, 1271 
ununited fracture (D.B.), 1378 
Virginia, 78 months, 1300 
William, 47 months, 1301 
in feces, 16, 131, 183, 186 
in foods, 74, 437 
intake, by children, 16, 74, 93, 183, 
188 
method of determining, 267, 319 
retention, 183 
skin excretion of, 177 
in urine, 121, 183 
Cholesterol 
in blood, See under Blood 
method of determining, 329, 331 
Choline 
in blood, 220 
methionine in synthesis of, 194 
method of determining, 325 
Chondroitin, 194 
Church, Charles F., 139 
Circumference, See Measurements, 
Anthropometric 
Clark, Guy W., xii1, 14 
Clark, W. Mansfield, 271 
Clotting, See Blood 
Cobalt, in cell function, 198 
Cohen, Eugene, 200 
Cohn, Mildred, 194 
Coleman, J. M., 43 
Collection of Samples, See Sampling 
Columbia University, 1375, 1376 
Committee on Food and Nutrition, 
National Research Council, 94-96 
Compilation of Data, 372 
Complex Carbohydrates, See Carbo- 
hydrates, Complex 
Control Subjects, See Subjects, Experi- 
mental 
Cooking, influence on food, 43 
Cooley, Thomas B., 36, 1367 
Cope, Frances, See Hummel, Frances 
Cope 
Copper 
in brain, 198 
in catalase activity, 200 
in cell function, 198 
in diet, feces, urine, See also under 
intake, feces, urine 
Barbara, 111 months, 804 
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Billy, 142 months, 867, 868 
Bobby, 113 months, 947, 948 
Donald, 146 months, 527, 528 
Frank, 126 months, 1037 
Herbert, 131 months, 618, 619 
Jimmy, 103 months, 709, 710 
lipemia (R.B.), 1392 
in feces, 130, 200 
in foods, 435 
in hemoglobin, 198 
intake, by children, 94, 200 
in liver, 199 
method of determining, 361, 363 
retention, by children, 200 
in urine, 122, 200 
Corn, ascorbic acid in, 438 
Corn Flakes, composition of, 74, 88, 95, 
434-437 
Corner, George W., 221 
Corpuscle, See Blood Cells 
Correlation Coefficient 
calculation of, 379 
Corwin, W., 143 
Coryell, Margaret E., xiv 
Couzens, James, vit 
Cowgill, George R., 94, 95, 97, 100, 101 
Cozzi, Danilo, 357 
Crane, Frances Utterback, 1307 
Cream, gastrointestinal effect, See 
Gastrointestinal Activity 
Creatine-Creatinine 
coefficient, 143 
excretion and basal metabolism, 144 
excretion and height, 150 
methionine and, 194 
in urine, See Nitrogen 
Critical Ratio, Calculation of, 378 
Cross, Dorothea M., 159 
Cross-Sectional Area, of stomach, 111 
Cross-Sectional Data, See under Data 
Crum, Carlos L., 17 
Cryochem Apparatus, 234 
Cunningham Children’s Home, 1305 
Cunningham, T. D., 100 
Cuthbertson, Dayid Paton, 142 
Cystine 
in blood, 223, 225 
in dietary, 89, 193 
as essential amino acid, 176 


Dalldorf, Gilbert, 95 
Daniels, Amy L., z, 14, 41, 203, 1305 
Data 

accuracy of calculating, 364 
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compilation of, 372, 433 
cross-sectional, 2 
longitudinal, 2 
omitted from averages, 433 
recording, 372, 433 
reliability of, 41, 365 
Davidson, Jehiel, 43 
Davis, Norma J., 17 
Davis, Orris L., 357 
Day, Harry G., 86 
Dearborn, Walter F., 2 
Defecation, See Laxation rate 
Definitions, 9 
Dental Arches, 59 
Dental Caries 
activity estimation, 60 
Barbara, 111 months, 802 
Billy, 142 months, 865 
Bobby, 113 months, 945 
Donald, 146 months, 530 
Frank, 126 months, 1031 
Herbert, 131 months, 620 
Jimmy, 103 months, 707 
lipemia (R.B.), 1386 
sugar consumption and, 84 
Dental Examination, See Teeth, Exam- 
ination 
Deposition, See also Retention 
definition of, 9 
Depth, Chest, See Measurements, 
Anthropometric 
Desiccation of Analytical Material, 
234, 358 
Determinations, scope of, 53 
Development, See also Growth 
definition of, 8 
DEWaynNkE, 1349 
Diacetic Acid, 139 
Diameter, See Blood Cells, Red; 
Measurements, Bone 
Diet, See also Foods 
alkaline-ash value of, 16, 190 
aluminum in, See Aluminum 
amino acids in, 89, 193 
ash-value of, 16 
body adjustment to, 15, 35, 38, 60, 
177 
calcium in, See Caleium 
calcium: Phosphorus Ratio in, 164, 
196 
carbohydrate in, 72 74, 91, 142 
carbohydrate, Complex, See wnder 
Carbohydrate 
of children, 74 
chlorine in, See Chlorine 


composition of, 75 
copper in, See Copper 
cystine in, 194 
dry weight of 
Barbara, 63 months, 744; 
111 months, 798, 1421 
Betty, 67 months, 1119 
Bobby, 66 months, 896; 

113 months, 941, 1421 
Billy, 95 months, 827; 

142 months, 861, 1421 
Calvin, 123 months, 1288 
Charldine, 65 months, 1244 
Donald, 57 months, 456; 

99 months, 474; 

146 months, 525, 1421 
Frank, 78 months, 978; 

126 months, 1032, 1421 
Herbert, 84 months, 570; 

131 months, 613, 1421 
Jean, 72 months, 1183 
Jimmy, 56 months, 661; 

103 months, 704, 1421 
Josephine, 106 months, 1254 
lipemia (R.B.), 1387 
Maynard, 105 months, 1233 
Norman, 57 months, 1293 
osteopsathyrosis (M.F.), 1371 
Paul, 79 months, 1280 
Phyllis, 76 months, 1054 
Robert, 68 months, 1263 
Ronald, 59 months, 1297 
Shirley, 98 months, 1271 
ununited fracture (D.B.), 1377 
Virginia, 78 months, 1300 
William, 47 months, 1301 

effect of changes in, 16, 18 
energy value of, See Heat of Com- 
bustion 
erythrocytes and, 216 
essential components of, 83 
evaluation of, 71 
excess minerals in, 190 
factors in planning, 69 
fat in, See Fat 
foods in, 74 
Barbara, 63 months, 743; 
111 months, 798 
Betty, 67 months, 1118 
Billy, 95 months, $26; 

142 months, 861 
Birch, 67 months, 1342, 1361 
Bobby, 66 months, 895; 

113 months, 941 
Calvin, 123 months, 1286 
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Charldine, 65 months, 1242 
Clarence, 57 months, 1342, 1355 
DeWayne, 60 months, 1342, 1349 
Donald, 57, 99, 146 months, 449 


Frank, 78 months, 977; 
126 months, 1032 
George, 62 months, 1342, 1343 
Herbert, 84 months, 569; 
131 months, 613 
Jean, 72 months, 1182 
Jimmy, 56 months, 660; 
103 months, 704 
Joe, 68 months, 1342, 1346 
Josephine, 106 months, 1254 
Judy, 54 months, 1316, 1329 
lipemia (R.B.), 1383, 1387 
Mae, 40 months, 1316, 1319 
Mary, 43 months, 1316, 1324 
Maynard, 105 months, 1230 
Norman, 57 months, 1293 
Orville, 44 months, 1342, 1352 
osteopsathyrosis (M.F.), 1370 
Pat, 61 months, 1316, 1334 
Paul, 79 months, 1278 
Peggy, 63 months, 1316, 1339 
Phyllis, 76 months, 1053 
Robert, 68 months, 1262 
Ronald, 59 months, 1297 
Shirley, 98 months, 1271 
Steve, 31 months, 1342, 1358 
ununited fracture (D.B.), 1377 
Virginia, 78 months, 1299 
William, 47 months, 1301 
iron in, See Iron 
lead in, See Lead 
magnesium in, See Magnesium 
manganese in, See Manganese 
methionine in, 194 
nickel in, See Nickel 
nitrogen in, See Nitrogen 
nitrogen: phosphorus ratio of, 195 
nitrogen: potassium ratio of, 195 
nitrogen ‘sulfur ratio of, 192 
phosphorus in, See Phosphorus 
potassium in, See Potassium 
practical selection of, 71 
preparation of, 48, 75, 80, 82 
protein in, 72, 85, 140, 142 
requisites of, 70 
sampling, 42, 50, 75, 235, 358 
serving of, 75, 80 
sodium in, See Sodium 
sugar consumption and, 85 
sulfur in, See Sulfur 
tin in, See Tin 
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vitamins in, 95 
water in, 97, 114 
Barbara, 63 months, 744 
111 months, 798 
Betty, 67 months, 1119 
Billy, 95 months, 827 
142 months, 861 
Bobby, 66 months, 896 
113 months, 941 
Calvin, 123 months, 1288 
Charldine, 65 months, 1244 
Donald, 57 months, 456 
99 months, 474 
146 months, 525 
Frank, 78 months, 978 
126 months, 1032 
Herbert, 84 months, 570 
131 months, 613 
Jean, 72 months, 1183 
Jimmy, 56 months, 661 
103 months, 704 
Josephine, 106 months, 1254 
lipemia (R.B.), 1887 
Maynard, 105 months, 1233 
Norman, 57 months, 1293 
osteopsathyrosis (M.F.), 1371 
Paul, 79 months, 1280 
Phyllis, 76 months, 1054 
Robert, 68 months, 1263 
Ronald, 59 months, 1297 
Shirley, 98 months, 1271 
ununited fracture (D.B.), 1377 
Virginia, 78 months, 1300 
William, 47 months, 1301 
zine in, See Zine 
Differential Cell Count, See under 
Blood Cells, White 
Differential Skeletal Maturation, See 
Skeletal Maturation 
Digestion 
chemical aspects of, 115 
complex carbohydrates and, 18 
energy loss in, 73 
of fat, 126, 139 
gastrointestinal tract and, 25 
intestinal, 101 
physiological aspects of, 99 
in stomach, 101 
Dill, D. B., 29, 30, 148, 283 
Disulfide Anemia, See Anemia 
Diurnal Changes 
in leucocyte counts, 22 
in urine, 21 
Doan, Haven F., xrxviit 
DoNaALp, 441 
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Donelson, Eva, xiv, 11, 37, 39 


Dry Weight, See wnder Diet; Feces; 


Urine 
Dubnoff, Jacob W., 194 


Dubois, Eugene F., iz, 92, 114, 148, 


149 
Dunbar, H. Flanders, 23 
Dwight, Julia, 162 
Dye, Marie, 41, 43 


Eagle, Harry, 225 
East, Bion R., 19 
Eddy, Walter H., 95 


Egg, composition of, 74, 88, 95, 484- 
437 


Hisele, Charles W., 22 
Eisenbrand, J., 357 


Elbow, See Skeletal Maturation, for 


assessments 
roentgenogram of 
Barbara, 63 months, 735 
68 months, 754 
70 months, 765 
84 months, 781 
110 months, 790 
Betty, 65 months, 1128 
67 months, 1137 
73 months, 1149 
75 months, 1158 
89 months, 1169 
Billy, 95 months, 818 
100 months, 836 
116 months, 846 
142 months, 870 
Bobby, 65 months, 887 
71 months, 906 
73 months, 917 
87 months, 933 
113 months, 950 
Donald, 95 months, 464 
98 months, 480 
104 months, 490 
106 months, 501 
120 months, 517 
146 months, 534 
Frank, 75 months, 969 
78 months, 985 
84 months, 997 
86 months, 1008 
99 months, 1023 
126 months, 1040 
Herbert, 81 months, 552 
83 months, 561 
89 months, 580 


Herbert, 91 months, 591 
105 months, 600 
131 months, 622 
Jean, 69 months, 1192 ° 
-71 months, 1201 
77 months, 1213 
79 months, 1222 
Jimmy, 53 months, 642 
55 months, 652 
61 months, 670 
63 months, 681 
77 months, 690 
103 months, 712 
lipemia (R.B.), 101 months, 1396 
Phyllis, 73 months, 1063 
75 months, 1072 
81 months, 1084 
83 months, 1093 
97 months, 1102 
Electrolytes, See Blood Cells, Red 
Electronegative Minerals, See Nega- 
tive Minerals 
Electroneutrality, 185 
Electropositive Minerals, See Positive 
Minerals 
Elimination Time, See also Laxation 
Rate 
carmine and, 105 
of children, 27, 123 
Barbara, 63 months, 744 
111 months, 798 
Betty, 67 months, 1119 
Billy, 95 months, 827 
142 months, 861 
Bobby, 66 months, 896 
113 months, 941 
Donald, 57 months, 456 
99 months, 474 
146 months, 525 
Frank, 78 months, 978 
126 months, 1032 
Herbert, 84 months, 570 
131 months, 613 
Jean, 72 months, 1183 
Jimmy, 56 months, 661 
103 months, 704 
lipemia (R.B.), 1387 
Maynard, 105 months, 1233 
Phyllis, 76 months, 1054 
complex carbohydrates and, 100 
fecal weight and, 27, 122 
ratio to laxation rate, 124 
variation in, 27 
Ellis, Gordon, 326 
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Elman, Robert, 90 

Elvehjem, C. A., 
222 

Emerson, Louise, 28, 29 

Emmons, Frances, xiv 

Emotion, See under Activity, emo- 
tional 

Endicott, Elizabeth, xiv 

Endogenous Nitrogen, See under Nitro- 


199, 200, 201, 205, 


gen 

Energy, See also Heat of Combustion; 
Basal Metabolism; Physiologic 
Fuel Value 


adequacy of intake, 147 
age and utilization of, 135 
from fat, 90, 139 
in feces, 73, 128 
of children, See Heat of Combus- 
tion 
in foods, 74 
of children, See Heat of Combus- 
tion 
intake, by children, 8, 14, 16, 72 
of children, See Heat of Combus- 
tion 
loss in digestion, 73 
loss by evaporation, 114 
metabolism, 132 
method of determining, 241 
from protein, 139, 149 
requirements for, 138 
in urine, 73, 118, 138 
of children, See Heat of Combus- 
tion 
Energy Value, of individual foods, 437 
Enzymes, in intestine, 101 
Epilepsy, 1419 
Epiphysis, See Measurements, Bone 
Eppright, Ercel 8., 92, 328 
Equilibrium, Acid-Base, 
Blood 
Equipment for Balance Study, 46 
Erickson, Betty Nims, 2727, 37, 39, 210, 
212, 217, 220, 221, 222, 223, 224, 
225, 227, 228, 309, 313, 322, 325, 
328, 1380, 1404, 1410, 1411, 1418 
Erythroblastic Anemia, See Anemia 
Erythrocytes, See Blood Cells, Red 


See 


under 


Essential Amino Acids, See under 
Amino Acids 

Ethereal Sulfur, See Sulfur 

Evacuation Time, See Elimination 


Time 
Evans, Herbert M., 139 
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Evaporation, energy loss by, 114 
Everson, Gladys J., 41, 203, 1305 
Ewing, D. T., 527, 619, 710, 804, 868, 
948, 1037, 1392 
Excess Minerals, See also Alkaline- 
Ash Value 
definition of, 9 
in diet, urine, feces, retention, 16, 
190 
Excretion, See also Urine; Feces; Skin 
Excretion 
activity and, 22 
chemical aspects of, 113 
paths of, 26, 113 
physiological aspects of, 99 
Exertion, See Activity 
Experimental Subjects, See Subjects 
Experimental 
Extracellular Water, See Body Fluids 


Fairbanks, B. W., 15, 18 
Fantus, Bernard, 100 
Farr, Lee E., 90 
Fat 
in diet, feces, See also intake, feces 
Barbara, 63 months, 744 
111 months, 798, 800 
Betty, 67 months, 1119 
Billy, 95 months, 827 
142 months, 861, 863 
Bobby, 66 months, 896 
113 months, 941, 943 
Calvin, 123 months, 1288 
Charldine, 65 months, 1244 
Donald, 57 months, 456 
99 months, 474 
146 months, 525, 527 
Frank, 78 months, 978 
126 months, 1032, 1034 
Herbert, 84 months, 570 
131 months, 613, 615 
Jean, 72 months, 1183 
Jimmy, 56 months, 661 
103 months, 704, 706 
Josephine, 106 months, 1254 
lipemia (R.B.), 1385, 1387, 1389 
Maynard, 105 months, 1233 
osteopsathyrosis (M.F.), 1371 
Paul, 79 months, 1280 
Phyllis, 76 months, 1054 
Robert, 68 months, 1263 
Shirley, 98 months, 1271 
ununited fracture (D.B.), 1377 
digestion of, 126, 139 
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energy in, 90, 139 

in feces, 125, 159 

in foods, 74, 436 

gastric emptying and, 110 

gastric secretion and, 100 

intake, by children, 16, 72, 74, 91, 
142, 159 

method of determining, 247 

origin of, in feces, 125 

oxidation, 91, 139 

partition in feces, 126 

retention, 16, 159 

thiamine spared by, 96, 139 


Fatigue, 135 
Fatty Acids 


in calcium absorption, 17 
in feces, See Fat, partition of 
oxidation of, 91, 139 


Feces 


aluminum in, See Aluminum 
analysis of, See Methods 
analytical material from, 238, 358 
bacteria in, 127 
bowel movement, See Laxation Rate 
caleium in, See Caleium 
calcium:phosphorus ratio in, 164, 
196 
carbon in, See Carbon 
chlorine in, See Chlorine 
collection of, 42, 46, 51 
complex carbohydrates, See Carbo- 
hydrates, Complex 
composites of, 37 
composition of, 122 
copper in, See Copper 
dry weight of, 27, 123, 127 
Barbara, 63 months, 744 
111 months, 798, 1421 
Betty, 67 months, 1119 
Billy, 95 months, 827 
142 months, 861, 1421 
Bobby, 66 months, 896 
113 months, 941, 1421 
Calvin, 123 months, 1288 
Charldine, 65 months, 1244 
Donald, 57 months, 456 
99 months, 474 
146 months, 525, 1421 
78 months, 978 
126 months, 1032, 1421 
Herbert, 84 months, 570 
131 months, 613, 1421 
Jean, 72 months, 1183 


Frank, 
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Jimmy, 56 months, 661 
103 months, 704, 1421 
Josephine, 106 months, 1254 
lipemia (R.B.), 1387 
Maynard, 105 months, 1233 
Norman, 57 months, 1293 
osteopsathyrosis (M.F.), 1371 
Paul, 79 months, 1280 
Phyllis, 76 months, 1054 
Robert, 68 months, 1263 
Ronald, 59 months, 1297 
Shirley, 98 months, 1271 
ununited fracture (D.B.), 1377 
Virginia, 78 months, 1300 
William, 47 months, 1301 
energy in, See Heat of Combustion 
excess minerals in, 16, 190 
fat in, See Fat 
heat of combustion, See Heat of 
Combustion 
heavy metals in, 130 
iron in, See Iron 
lead in, See Lead 
magnesium in, See Magnesium 
manganese in, See Manganese 
negative minerals i in, 16, 130, 186 
nickel in, See Nickel 
nitrogen in, See Nitrogen 
nitrogen: phosphorus ratio in, 195 
nitrogen : potassium ratio in, 192 
nitrogen :sulfur ratio in, 192 
phosphorus in, See Phosphorus 
positive minerals i in, 16, 130, 186 
potassium in, See Potassium 
separation of, 25, 36, 239 
soaps in, See Fat, partition of 
sodium in, See Sodium 
solids in, 123, 127 
sulfur in, See Sulfur 
tin in, See Tin 
Ww ater content of, 114, 123 
weight of, 26, 123, 127 
wet weight of 
Barbara, 63 months, 744 
Tit months, 798 
Betty, 67 months, 1119 
Billy, 95 months, 827 
142 months, 861 
Bobby, 66 months, 896 
113 months, 941 
Calvin, 123 months, 1288 
Charldine, 65 months, 1244 
Donald, 57 months, 456 
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Donald, 99 months, 474 
146 months, 525 
Frank, 78 months, 978 
126 months, 1032 
Herbert, 84 months, 570 
131 months, 613 
Jean, 72 months, 1183 
Jimmy, 56 months, 661 
103 months, 704 
Josephine, 106 months, 1254 
lipemia (R.B.), 1387 
Maynard, 105 months, 1233 
Norman, 57 months, 1293 
osteopsathyrosis (M.F.), 1371 
Paul, 79 months, 1280 
Phyllis, 76 months, 1054 
Robert, 68 months, 1263 
Ronald, 59 months, 1297 
Shirley, 98 months, 1271 
ununited fracture (D.B.), 1377 
Virginia, 78 months, 1300 
William, 47 months, 1301 
zine in, See Zine 
Feeding, in balance studies, 41 
Ferguson, John H., 225 
Ferrus, Edmond J., 23 
Fiber, See Carbohydrates, Complex 
Fibrin Formation 
platelets in, 225 
Fieser, Louis F., 357 
Fine, Archie, 100 
Fischer, Hans, 228 
Fisher, R. A., 366 
Fitzgerald, Charlotte, 1306 
Fletcher, E. Gordon, 31 
Flory, Charles D., 55, 56, 58, 453, 548, 
640, 641, 731, 814, 885, 967, 1060, 
1125, 1189, 1235, 1243, 1245, 1253, 
1262, 1264, 1272, 1273, 1279, 1287, 
1289, 1294, 1295, 1319, 1324, 1329, 
1334, 1339, 1384, 1394 
Flosdorf, Earl W., 234 
Folch, Jordi, 285-289, 302, 309, 330 
Folin, Otto, 148, 147, 270, 282 
Food and Nutrition Board, N.R.C., 
See Committee on Food and Nu- 
trition 
Foods, See also Diet 
amino acids in, 86 
analysis of, See Methods 
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Jimmy, 53-163 months, 637 
lipemia (R.B.), 1393 


Phyllis, 73-98 months, 1051 Maynard, 105-107 months, 
Robert, 68-71 months, 1262 1232 
Ronald, 57-59 months, 1297 Phyllis, 73-98 months, 1051 
Shirley, 98-99 months, 1270 shrinkage in, 136 
ununited fracture (D.B.), 1377 tibia, See Measurements, Anthro- 
Virginia, 76-78 months, 1299 pometric 
William, 47 months, 1302 Lepkovsky, Samuel 139 
creatinine excretion and, 150 Lettuce, composition of, 74, 88, 95, 
energy utilization and, 135 434-437 
shrinkage in, 135 Leucine in Diets, 89 
recumbent total, smoothed values Leucocytes, See Blood Cells, white 
of children Leucutia, T., 227 
Barbara, 63 months, 744 Levine, 8S. Z., 113, 153 
111 months, 798 Lewis, Robert C., az, 134 
Betty, 67 months, 1119 Lewis, Samuel J., cxaxviii, 59 
Billy, 95 months, 827 Lewis, William H., Jr., 218 
142 months, 861 Lignin, See Carbohydrates, Complex 
Bobby, 66 months, 896 Lindquist, E. F., 365 
113 months, 941 Lingane, James J., 338, 3438, 345, 346, 
Calvin, 123 months, 1288 357 
Charldine, 65 months, 1244 Lipemia (R.B.), 1380 
Donald, 57 months, 456 Lipids, See Fat Blood Lipids 
99 months, 474 Little, E. P., 1308 
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Liver 
ascorbie acid in, 488 
copper, iron in, 199 
Long, M. Louisa, 11 
Longitudinal Data, See under Data 
Longitudinal Study, 134 
Low, Margaret, 43 
Lukens, Francis D. W., 90 
Lunate, See Measurements, Bone 
Lusk, Graham, iz, 1, 14, 36, 72, 127, 
140, 148, 149 
Lyman, J. F., 17 
Lymphocytosis in Anxiety, 24 
Lysine 
in blood, 223 
in diet, 89 


Maas, J., 347 

Maassen, G., 350 

MacKay, Eaton M., 43, 216 

MacKinnon, Fr rances, 91, 92 

MacLachlan, Elsie, 90 

MacLeod, Grace, 100 

Macy, Icie G., 11, 14, 17; 22, 28, 29, 
36, 37, 38, 39, 41, 100, 104, 105, 
106, 107, 116, 153, 154, 166, 193, 
210, 212, 217, 220, 221, 222, 223, 


224, 227, 228, 313, 357, 1367, 
1404, 1411 
Maddox, Dorothy, 205 
Mag, 1317 
Magnesium 
in diet, feces, urine 
Barbara, 63 months, 746 


111 months, 799 
Betty, 67 months, 1121 
Billy, 95 months, 829 
142 months, 862 
Bobby, 66 months, 898 
113 months, 942 
Calvin, 123 months, 1289 
Charldine, 65 months, 1246 
Donald, 57 months, 456 
99 months, 475 
146 months, 526 
78 months, 980 
126 months, 1033 
Herbert, 84 months, 572 
131 months, 613 
Jean, 72 months, 1185 
Jimmy, 56 months, 663 
103 months, 705 
Josephine, 106 months, 1255 
lipemia (R.B.), 1384, 1388 


Frank, 
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Maynard, 105 months, 1233 
Norman, 57 months, 1294 
osteopsathyrosis (M.F.), 1372 
Paul, 79 months, 1281 
Phyllis, 76 months, 1056 
Robert, 68 months, 1264 
Ronald, 59 months, 1298 
Shirley, 98 months, 1272 
unupited fracture (D. B.), 1378 
Virginia, 78 months, 1300 
William, 47 months, 1302 
in feces, 16, ba) LZ: 186 
in foods, 74, 436 
intake, by children, 16, 74, 93, 171, 
186 
method of determining, 259 
retention, 171 
in urine, 121, 171 
Maizels, Montague, 214 
Majer, V., 339, 347 
Maloney, Alberta, xiv 
Manganese 
in cell function, 198 
in diet, feces, urine 
Barbara, 111 months, 804 
Billy, 142 months, 867, 868 
Bobby, 113 months, 947, 948 
Donald, 146 months, 527, 529 
Frank, 126 months, 1036, 1037 
Herbert, 131 months, 619 
Jimmy, 103 months, 709, 710 
lipemia (R.B.), 1392 
in feces, 200 
in foods, 435 
function i in body, 202 
intake, by children 94, 200 
method of determining, 273, 363 
requirement for, 202 
retention, 200 
in urine, 200 
Mangold, Ernst, 100, 130 
Mann, Frank C., 110 
Mann, T., 202 
Manville, Ira A., 
Marker, fecal, 36 
Marples, Eleanor, 113, 153 
Mary, 1322 
Massler, M., 12, 61 
Mastication, Hisnation and, 99 
Material for Analysis, See Analytical 
Material 
Mathews, Albert P., 95 
Maturity, Attainment of, 3 
Maynarp, 1230 


100, 110 
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Maynard, L. A., xv, 326 
McCance, Robert Alexander, 43, 97, 
179, 204 
McCann, R., 1308 
McClure, F. J., 1306 
McClure, Jeanette, xv 
McCollum, E. V., tz, 86 
MeCosh, Sylvia Schimmel, 37 
MeCrudden, F. H., 1313 
McCutcheon, Alexander, 142 
Mec Dougall, Edith Jean, 17, 25, 103 
McEachern, T. H., 113 
McGowan, John Pool, 164 
McHenry, E. W., 139 
McKey, Beula, 162, 1307, 1310, 1311 
Me Minis, Avoca 8., 100 
Meals, preparation of, 48, 75, 80, 82 
Mean, Calculation of, 375 
Means, James H., 144 
Measurements, Activity, 22, 63 
Measurements, Anthropometric, See 
also Skeletal Maturation; Weight, 
Body; Height; Length; Measure- 
ments, Bone; and under Teeth; 
Jaws; Hand; Elbow; Shoulder; 
Foot; Knee; Hip, for roentgeno- 
grams of those areas. 
of children, 54, 57 
Barbara, 64-169 months, 730 
Betty, 68-89 months, 1117 
Billy, 95-144 months, 813 
Birch, 68-84 months, 1362 
Bobby, 67-150 months, 882 
Clarence, 58-74 months, 1356 
DeWayne, 60-73 months, 1350 
Donald, 100-183 months, 448 
Frank, 79-163 months, 964 
George, 63-70 months, 1344 
Herbert, 85-190 months, 547 
Jean, 73-84 months, 1188 
Jimmy, 53-163 months, 638 
Joe, 69-85 months, 1347 
lipemia (R.B.), 1393 
Maynard, 106-118 months, 1234 
Orville, 45-61 months, 1353 
Phyllis, 77-97 months, 1059 
Steve, 32-39 months, 1359 
instruments for, 63 
Measurements, Bone, See also Skeletal 
Maturation 
Barbara, 63-169 months, 731 
Betty, 65-89 months, 1125 
Billy, 95-142 months, 814 
Bobby, 65-150 months, 885 
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Calvin, 123 months, 1287 
Charldine, 56-66 months, 1243 
Donald, 47-183 months, 453 
Frank, 75-163 months, 967 
Herbert, 81-190 months, 548 
Jean, 69-79 months, 1189 
Jimmy, 53-163 months, 639 
Josephine, 96, 107 months, 1253 
Judy, 54-60 months, 1329 
lipemia (R.B.), 1394 
Mae, 39-45 months, 1319 
Mary, 37-43 months, 1324 
Maynard, 54-110 months, 1235 
Norman, 59 months, 1294 
Pat, 61-66 months, 1334 
Paul, 80 months, 1279 
Peggy, 63-69 months, 1339 
Phyllis, 73-97 months, 1060 
Robert, 60-70 months, 1262 
Shirley, 88-99 months, 1273 
Measures of 
central tendency, 375 
relationship, 379 
variability, 375 
Meat, gastrointestinal effect, See Gas- 
trointestinal Activity 
Meigs, E. B., 1314 
Mellanby, Lady May, tz 
Mellanby, Sir Edward, iz 
Mendel, Lafayette B., iz, 17, 86, 99 
Meneely, George R., 22 
Menus, preparation of, 80, 82 
Merrill-Palmer School, ix, xxxvi 
Metabolic Balance, See also Retention 
chronological age and, 152 
collection of samples for, 42, 50, 75, 
235, 358 
definition of, 5, 9 
inherent factors in, 12 
length of period in, 36, 38 
procedure for, 34 
secretions and, 5 
separation of feces in, 36 
value of, 6, 151 
variations in, 14 
Metabolic Balance Studies 
control of subjects in, 45 
control subjects for, 39 
determinations made with children, 
53 
dietary considerations in, 5, 41 
equipment for, 46 
food sampling for, 41, 50, 75, 235, 
358 
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foods used in diets in, 74, 76 
general considerations in, 11 
length of, 4, 37 
morale of subjects, 4, 48 
morbid subjects in, 36 
organization of, 45 
planning, 7, 53 
preparation of meals in, 47 
routine of, 47 
season and, 20 
standardization of subjects, 47 
supplementary observations, 6 
Metabolie Rate, See Basal Metabolism 
Metabolism 
activity and, 22 
basal, See Basal Metabolism 
carbohydrate, 90 
energy, 132 
C:N ratio in, 141 
fat, 90 
products of, 139 
physiologic variations in, 14 
protein, products of, 141 
Metacarpal, See Measurements, Bone 
Metaphysis, See Measurements, Bone 
Methionine 
in blood, 223, 225 
in diets, 89, 193 
as essential amino acid, 176 
requirement for, 194 
Methodist Children’s Village, xiv, 45 
Methods Sée also Sampling; Analytical 
Material 
analysis of variance, 365, 378 
basal metabolism, 67 
blood 
cell counts, 304 
cell volume, 310 
plasma preparation, 307 
serum preparation, 307 
calcium 
in blood, 314 
in food, urine, feces, 257, 1313 
calculating data, 364 
carbohydrates, complex, 251 
carbon 
in food, urine, feces, 245 
manometric procedure, 285 
cerebrosides, 322 
Chi-square test, 365 
chlorine 
in blood, 319 
in food, urine, feces, 267 


cholesterol 

colorimetric, 331 

manometric, 329 
choline, 325 
compilation of data, 372 
copper 

in food, feces, 361 

in urine, 363 
correlation coefficient, 379 
critical ratio, 378 
energy 

in food, feces, 244 

in urine, 241 
error in, 364 
erythrocyte 

diameter, 306 

separation, 307 

stroma preparation, 313 

volume: thickness index, 311 
fat, in food, feces, urine, 247 
hemoglobin, 304 
iron 

in food, feces, urine, 271 

in food, feces (polarographic), 362 
leucocyte 

counts, 305 

separation, 307 
lipids in blood, 308 
magnesium in food, feces, urine, 259 
manganese 

in food, feces, 273 

in urine, 363 
mean, determination of, 375 
multiple correlation coefficient, 381 
neutral fat glycerol, 326 
nickel 

in food, feces, 359 

in urine, 363 
nitrogen 

in food, feces, urine, 277, 1315 

microanalysis, 321 

partition of urine, 279 
organic acids in urine, 279 
partial correlation coefficients, 380 
phosphorus 

in blood, 316 

in food, feces, urine, 266, 1314 
platelet, counts, 305 
potassium 

in blood, 320 

in food, feces, urine, 261 
recording data, 372 
separation, 307 


CUMULATIVE INDEX 


sodium 
in blood, 320 
in food, feces, urine, 264 
sphingomyelin, 328 
standard deviation, 375 
standard error of estimate, 380 
standard error of mean, 376 
sulfur 
in food, feces, 269 
in urine, 270 
titrable acidity of urine, 276 
zinc 
in food, feces, 361 
in urine, 363 
von Meysenbug, L., 100 
Milk 
ascorbic acid in, 438 
composition of, 74, 88, 95, 434-437 
gastrointestinal effect of plain, evap- 
orated and SofKurd See Gastro- 
intestinal Activity 
utilization of calcium from 19, 167 
Mills, C. A., 96 
Mills, Rosalind, 162, 1307, 1310, 1311 
Mineral Balance, See Metabolic Bal- 
ance; Retention 
Minerals, See also Total, Positive, Neg- 
ative Minerals; Retention 
in blood, See under Blood 
definition of, 9 
in diet, See under Diet 
in feces, See under Feces 
function of, in body, 93 
retention of, with weight loss, 19 
in urine, See under Urine 
Mitchell, A. Graeme, 31 
Mitchell, H. H., 2, 1, 15, 18, 86, 130, 
149, 153, 162, 1306, 1310 
Montague, John R., 103 
Moore, Dorothy L. R., 14 
Moore, Rachel, xv 
Mora, Jacob M., 33 
Morey, Nancy Booker, 72 
Morgan, Agnes Fay, 219 
Moriarty, Margaret, 12, 41 
Morrison, Dempsie B., 199 
Morrison, P. J., 110 
Morse, Minerva, 22 
Mudd, Stuart, 234 
Mueller, E. F., 346 
Mugrage, Edward R., 30, 207 
Multangular, See Measurements, Bone 
Multiple Correlation Coefficients, 381 
Mumford, Herbert, 1308 
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Munday, Betty, 28, 29 
Munks, Bertha, xiv 

Munro, Hamish Nisbet, 142 
Munroe, Walter R., 110 
Munsell, Hazel E., 95 
Murlin, John R., iz, 133 
Muscular Response, 135 


Nash, Thomas P. Jr., 199 
Navicular, See Measurements, Bone 
Neale, Sarah, 159 
Negative Minerals, See also Phos- 
phorus; Chlorine; Sulfur 
definition of, 10 
in electroneutrality, 185 
excess of, See Excess minerals 
retention, 15, 19, 186 
in tissue formation, 185 
in urine, 16, 120, 186 
Net Energy, See Physiologic 
Value 
Neutral Fat 
in blood, See Blood 
in feces, See Fat, Partition of 
Neutral Sulfur, See Sulfur 
Neutrality See also Electroneutrality 
of urine, 120 
ewburgh, L. H., 91, 92, 114 
ewton, Catherine L., 100 
iacin, See also Vitamins 
intake, by children, 95 
Nichols, Lucius, 161 
Nickel 
in diet, feces, urine 
Barbara, 111 months, 803 
Billy, 142 months, 867 
Jimmy, 103 months, 710 
Herbert, 131 months, 619 
in feces, 200 
in foods, 435 
* function in body, 203 
intake, by children, 94, 200 
method of determining, 359, 363 
retention, 200 
in urine, 200 
Nicotinic Acid, See Vitamins 
Nimalasuriya, Ananda, 161 
Nims, Betty, See Erickson, Betty Nims 
Nitrogen 
absorption, 154 
amino acid, in diet, 88 
ammonia, See Nitrogen, in 
feces, urine 
bacterial, 34, 126 
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diet, 
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in blood, See under Blood 
carbon ratio to, 141 
creatine, See Nitrogen, in diet, feces, 


urine 
in diet, feces, urine 
Barbara, 63 months, 745, 749 


111 months, 799, 801 
Betty, 67 months, 1120, 1123 
Billy, 95 months, 828, 831 
142 months, 862, 864 
Birch, 67 months, 1363 
Bobby, 66 months, 897, 900 
113 months, 942, 944 
Calvin, 123 months, 1288, 1289 
Charldine, 65 months, 1245, 1247 
Clarence, 57 months, 1357 
DeWayne, 60 months, 1351 
Donald, 57 months, 455, 457 
99 months, 476, 488 
146 months, 526, 531 
Frank, 78 months, 979, 982 
126 months, 1033, 1035 
George, 62 months, 1345 
Herbert, 84 months, 571, 573 
131 months, 613, 616 
Jean, 72 months, 1184, 1187 
Jimmy, 56 months, 662, 664 
103 months, 705, 708 
Joe, 68 months, 1348 
Josephine, 106 months, 1255, 1256 
Judy, 54 months, 1330, 1331 
lipemia (R.B.), 1384, 1385, 1388, 
1391 
Mae, 40 months, 1320, 1321 
Mary, 37 months, 1325, 1326 
Maynard, 105 months, 1233 
Norman, 57 months, 1293, 1295 
Orville, 44 months, 1354 
osteopsathyrois (M. F.), 1871, 1373 
Pat, 61 months, 1335 
Paul, 79 months, 1281, 1282 
Peggy, 63 months, 1340, 1341 
Phyllis, 76 months, 1055, 1058 
Robert, 68 months, 1263, 1265 
Ronald, 59 months, 1298 
Shirley, 98 months, 1271, 1272 
Steve, 31 months, 1360 
ununited fracture (DB 518738, 
1379 
Virginia, 78 months, 1300 
William, 47 months, 1301, 1302 
endogenous, 126, 149 
in foods, 88, 436 
intake, by children, 16, 88, 154 
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method of determining, 277, 321, 1315 
retention, 15, 16, 19, 41, 147, 154 
in tissue formation, 192 
urea, See Nitrogen, in diet, feces, 
urine 
uric acid, See Nitrogen, 
feces, urine 
in urine, 21, 118, 121, 142, 154 
Nitrogen: Phosphorus Ratio, 195 
Nitrogen: Potassium Ratio, 195 
Nitrogen:Sulfur Ratio, 142, 192 
Noll, C. I., 95 
Nomenclature, 8 
Normalcy, determination of, 3, 53, 56, 
59 
NoRMAN, 1293 
Northrup, David, 99 
Norton, William J., xiii 
Nutrition 
adequacy of, 11 
definition of, 1 
procedures used in determining, 53 
Nutritional Anemia, See Anemia 
Nutritional Status 
effects of, 15 
evaluation of, 59 
physiologic activity and, 14 


in diet, 


Observations with children, 54 

Occlusion, 59 

Offenkrantz, Frederick M., 218 

Okey, Ruth, 221 

Olmsted, William H.., 
251 

Olson, Mary Bates, xiv, 14, 37, 41, 104, 
106, 107, 154 

Oral Examination, See Teeth, Exami- 
nation 


100, 128, 129, 


. Orange Concentrate 


ascorbic acid in, 438 
Orange Juice 
ascorbic acid in, 438 
ascorbic acid loss from, 43, 78 
composition of, 74, 88, 95, 434-437 
Orent-Keiles, E Isa, 86 
Organic Acids, See Urine 
Orr, W. J., 17 
Orvitty, 1352 
Osborne, Thomas B. EP Sei 
Osgood, ha wisi E., 207 
Osmotic Pressure, 110 
Osmotic Relations i in Blood, 212 
Osteopsathyrosis, 36, 1367 
Otis, Louise, 205 
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Outhouse, Julia, 7x, 18, 162, 1310, 1311 

Oxidase in Liver, 200 

Oxidation of Fat, 91, 139 

Oxygen Consumption, See Basal Me- 
tabolism; Energy 


Page, Irvine H., 218, 329 
Palmer, Walter W., 121, 144 
Pancreatic Disease, 126 
Pantothenic Acid, See Vitamins 
Partial Correlation Coefficients, 380 
Pat; 138382 
Paths of Excretion, 6, 26, 113 
PauL, 1278 
Peanut Butter, composition of, 74, 88, 
95, 434-437 
Pearson Correlation Coefficient, 379 
Pearson, Karl, 367 
Peas 
ascorbic acid in, 438 
composition, 74, 88, 95, 434-437 
Pectin, 100 
Pedometer Measurements, 22, 63 
Barbara, 65 months, 743 
Betty, 69 months, 1118 
Billy, 96 months, 826 
Bobby, 67 months, 895 
Donald, 99 months, 478 
Frank, 78 months, 977 
Herbert, 85 months, 569 
Jean, 74 months, 1182 
Jimmy, 57 months, 660 
Phyllis, 77 months, 1050 
Preey, 1337 
Penberthy, Grover C., 36, 1367 
Pepsin, 100 
Per Cent Difference, 377 
Percentage, Calculation of, 377 
Percentage Retention, See with Reten- 
tions 
calculation of, 18 
Peristaltic Waves, 112 
Perkinson, Jesse D., Jr., 153 
Pernicious Anemia, See Anemia 
Peters, John P., 212, 214, 216, 266, 274, 
276, 279, 280, 314, 319, 320 
Petersen, William F., 19 
Peterson, W. H., 43 
pH of Gastrointestinal Tract, 15, 17, 
101, 110 
pH of Urine, 21, 115 
Phelps, K. R., 100, 107 
Phenylalanine in Diet, 89 
Phospholipid, See under Blood Lipid 
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Phosphorus 
in blood, See under Blood 
calcium metabolism and, 16 
calcium ratio to, 163, 196 
in diet, feces, urine 
Barbara, 63 months, 745 
111 months, 799 
Betty, 67 months, 1120 
Billy, 95 months, 828 
142 months, 862 
Birch, 67 months, 1363 
Bobby, 66 months, 897 
113 months, 942 
Calvin, 123 months, 1288 
Charldine, 65 months, 1245 
Clarence, 57 months, 1357 
DeWayne, 60 months, 1351 
Donald, 57 months, 457 
99 months, 476 
146 months, 526 
78 months, 979 
126 months, 1033 
George, 62 months, 1345 
Herbert, 84 months, 571 
131 months, 613 
Jean, 72 months, 1184 
Jimmy, 56 months, 662 
103 months, 705 
Joe, 68 months, 1348 
Josephine, 106 months, 1255 
Judy, 54 months, 1331 
lipemia (R.B.), 1384, 1388 
Mae, 40 months, 1321 
Mary, 37 months, 1326 
Maynard, 105 months, 1233 
Norman, 57 months, 1293 
Orville, 44 months, 1354 
osteopsathyrosis (M.F.), 1371 
Pat, 61 months, 1335 
Paul, 79 months, 1281 
Peggy, 63 months, 1341 
Phyllis, 76 months, 1055 
Robert, 68 months, 1263 
Ronald, 59 months, 1298 
Shirley, 98 months, 1271 
Steve, 31 months, 1360 
ununited fracture (D.B.), 1378 
Virginia, 78 months, 1300 
William, 47 months, 1301 
in feces, 16, 131, 168, 186 
in foods, 43, 74, 437 
intake, by children, 16, 74, 93, 168, 
188 
method of determining, 266,316, 1314 


Frank, 
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retention, 15, 168 
in tissue formation, 194 
in urine, 121, 168 
valence of, in body, 185 
vitamins in retention of, 167 
Photographs, See Pictures 
Puy iis, 1049 
Physiologic Adjustment of Children, 
15, 35 
Physiologic Fuel Value, See also Heat 
of Combustion 
calculation of, 73, 136 
of diets, 16, 73, 137 
Physiological Characteristics, Inher- 
ent, 12 
Physiological Status, 6 
Picher, H., 357 
Pickens, Marjorie, 1307, 1311 
Pictures 
Barbara, 67 months, 728, 752 
84 months, 773 
148 months, 805 
169 months, 807, 809 
Betty, 70 months, 1126 
Billy, 98 months, 844 
150 months, 860 
Bobby, 65 months, 904 
101 months, 925 
150 months, 958 
Calvin, 123 months, 1290 
Charldine, 65 months, 1248 
Donald, 57, 99, 146, 183 months, 446 
57 months, 458 
135 months, 509 
146 months, 532 
Frank, 82 months, 993 
114 months, 1031 
Herbert, 85 months, 578 
120 months, 612 
168 months, 630 
190 months, 632, 634 
Jean, 75 months, 1190 
Jimmy, 59 months, 668 
140 months, 720 
163 months, 722, 724 
Josephine, 106 months, 1257 
Judy, 54 months, 1304 
Mae, 40 months, 1304 
Mary, 43 months, 1304 
Pat, 61 months, 1304 
Paul, 79 months, 1283 
Peggy, 63 months, 1304 
Phyllis, 79 months, 1061 
Robert, 68 months, 1266 


Shirley, 98 months, 1274 
Pisiform, See Measurements, Bone 
Plane of Nutrition, See Energy Intake 
Planimeter Measurements, 111 
Planning Balance Investigations, 7, 53 
Plasma, See Blood Plasma 
Platelets, See Blood Platelets 
Platz, Blanche R., 95 
Polarographic Methods See also Meth- 
ods 
application of, 338, 357 
for food, feces, urine, 359 
Polycythemia, blood in, 223 
Porcher, Hy Gai2e61 
Ponder, Eric, 209 
Poole, Marsh W., ziv, 28, 29, 37, 41, 
154, 227 
Porphyrins, 228 
Porter, Thelma, 38, 204 
Porter-Levin, Thelma, See Porter, 
Thelma 
Positive Minerals, See also Calcium; 
Magnesium; Potassium; Sodium 
definition of, 10 
in electroneutrality, 185 
excess of, See Excess Minerals 
retention of, 15, 19, 186 
in tissue formation, 185 
in urine, 16, 120, 186 
Post-Hemolytic Residue, See Blood 
Cells, Red, Stroma 
Posture, See also Pictures 
Posture Measurement, 65 
Potassium 
in blood, See under Blood 
in body fluids, 177 
in diet, feces, urine 
Barbara, 63 months, 746 
111 months, 799 
Betty, 67 months, 1121 
Billy, 95 months, 829 
142 months, 862 
Bobby, 66 months, 898 
113 months, 942 
Calvin, 123 months, 1289 
Charldine, 65 months, 1246 
Donald, 57 months, 456 
99 months, 475 
146 months, 526 
Frank, 78 months, 980 
126 months, 1033 
Herbert, 84 months, 572 
131 months, 613 
Jean, 72 months, 1185 
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Jimmy, 56 months, 663 
103 months, 705 
Josephine, 106 months, 1255 
lipemia (R.B.), 1384, 1388 
Maynard, 105 months, 1233 
Norman, 57 months, 1294 
osteopsathyrosis (M.F.), 1372 
Paul, 79 months, 1281 
Phyllis, 76 months, 1056 
Robert, 68 months, 1264 
Ronald, 59 months, 1298 
Shirley, 98 months, 1272 
ununited fracture (D.B.), 1378 
Virginia, 78 months, 1300 
William, 47 months, 1302 
in feces, 16, 131, 178, 186 
in foods, 74, 436 
intake, by children, 16, 74, 93, 178, 
186 
method of determining, 261, 320 
retention, 178 
skin excretion of, 177 
in urine, 121, 178 
Potassium: Sodium Ratio, 180, 195 
Potato 
ascorbic acid in, 438 
composition of, 74, 88, 95, 434-437 
Potential Energy, See Energy 
Pre-Feeding, 15, 39, 47 
Preformed Creatinine, See Creatinine 
Preparation of Meals, 47 
Preparation of Samples, See Sampling; 
Analytical Material 
Price, W..H., 12 
Procter, R. C., 4, 84, 147 
Protective Foods, 71 
Proteins 
amino acids in, 70, 89, 153 
in blood, 222, 226 
energy from, 139, 149 
in foods, 74 
influence on gastric emptying, 110 
intake, by children, 72, 85, 92, 140, 
142 
retention, 140 
in tissue formation, 192 
Protein: Lipid Ratio in Blood, 223 
Prunes, ascorbic acid in, 438 
Psychological Examination, See In- 
telligence Quotients 
Pulse Rate, See Basal Metabolism for 
additional determinations 
Barbara, 69 months, 748 
Betty, 73 months, 1124 
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Billy, 95 months, 832 
Bobby, 72 months, 901 
Donald, 105 months, 478 
Frank, 84 months, 983 
Herbert, 90 months, 550 
Jean, 78 months, 1181 
Jimmy, 61 months, 666 
Phyllis, 82 months, 1052 
Pyle, S. Idell, zaxviti, 548, 641, 731, 
814, 885, 967, 1060, 1125 
Pylorie Action, 110 


Quigley, J. P., 100, 107 


Racial Differences in Blood, 29, 224 
Radioactive Isotopes, 103 
Radius, See Measurements, Bone 
Raiford, T. E., 28, 29 
Ramage, H., 199 
Raspberries, ascorbic acid in, 438 
Ratcliffs, Nellie, 1307 
Ratios, calculation of, 377 
Ravdin, I. §., 100, 107, 110 
Ray, Thomas W., 273 
Recording Data, 372 
Red Blood Cells, See wnder Blood Cells 
Reinstein, Harold, 328 
Resistance to Hemolysis, 211 
Respiration Rate, See Basal Metabo- 
lism 
Retention 
of calcium, 15, 40, 161 
calcium: phosphorus ratio of, 196 
of chlorine, 183 
complex carbohydrates, 26, 129 
copper, 200 
definition of, 9 
energy, See Physiologic Fuel Value 
of excess minerals, 16, 190 
factors controlling, 15 
of fat, 16, 159 
intake changes and, 16 
of iron, 204 
of magnesium, 171 
of manganese, 200 
of negative minerals, 16, 19, 186 
of nickel, 200 
of nitrogen, 15, 16, 19, 147, 154 
nitrogen: phosphorus ratio of, 195 
nitrogen: potassium ratio of, 195 
nitrogen :sulfur ratio of, 192 
of phosphorus, 168 ; 
of positive minerals, 16, 19, 186 
of potassium, 178 
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prefeeding period and, 15 
of protein, 140 
selective, 18, 197 
of sodium, 180 
of sulfur, 174 
of total minerals, 16 
of water, 114 
weight loss with, 19 
of zine, 200 
Reynolds, Lawrence, xiv, 104-107 
Riboflavin, See Vitamins 
Rice, Eldon E., 89, 90, 176 
Ridenour, Nina, xv 
Rietz, H. L., 1 
Rittenberg, D., 126 
Roser, 1261 
Roberts, Lydia, x 
Robertson, Elizabeth Chant, 99 
Robinson, Sid, 29, 30 
Roentgenograms, See Teeth; Jaws; 
Hand; Elbow; Foot; Knee; Hip; 
Skeleton; Gastrointestinal Activ- 
ity 
Roentgenological Procedures, 54, 63 
Rogers, Margaret A., iz, xxrxvi 
RONALD, 1297 
Rose, Mary Swartz, iz, 85, 100 
Rose, William C., 89, 90, 153, 176 
Rosenthal, H. G., 357 
Rothney, John W. M., 2 
Roughage, See Carbohydrates, com- 
plex 
Rowe, Albert H., 106 
Ruprecht, R. W., 43 
Ruslander, Frank N., xezxviii 
Ruyle, J. B., 1308 


Saliva Culture, See Dental Caries 


Sampling, See also Analytical Material - 


blood, 210, 304, 307 
foods, 36, 41, 50, 75, 235, 358, 1311 
urine, feces, 36, 42, 51, 237, 358, 1312 
Sandiford, Irene, 67 
Scales, F. M., 277 
Scammon, Richard E., 102 
Schaeffer, Robert L., xxviii 
Schaffer, Norwood K., 12 
Schenck, Jay R., 194 
Schilling, Victor, 28, 306 
Schleicher, E. M., 306 
Schlutz, Frederie W., 22 
Schmidt, Hilmar, 100 
Schneider, Burch H., 127, 130 
Schneider, H. A., 95, 330 
Schour, I., 12, 61 
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Schoenheimer, Rudolf, 126, 331 
Schultze, M. O., 200 
Scoliosis, 1369 
Scott, Wilfred W., 257 
Scoular, Florence, 41, 202 
Sealock, Robert Ridgely, 153 
Season 
effect on body processes, 19 
metabolic studies and, 20 
Semerano, G., 352, 356 
Serum, See Blood Serum 
Sex of Children Studied, 55, 56 
Shackleton, L. R. B., 43 
Shaffer, Philip, 143, 251 
Shape of Erythrocytes, 209 
Shapiro, Arthur, 126 
Sharp, E. A., xrxviii, 306 
Shaw, Margaret M., 11 
Shay, Harry, 107, 110 
Sheldon, Dorothy, 18, 162, 1307, 1310 
Sheldon, J. H., 199 
Sheldon, J. M., 114 
Sheldon, Wilfrid, 199 
Shepherd, Marion L., xiv, 17, 28, 29, 
100, 166, 210, 217, 220, 322, 1380 
Sherman, H. C., x, av, 12, 13, 72-74, 
164, 313 
Sherman, W. C., 205 
Shields, J. B., 18 
Shikata, M., 343 
Shirley, 1270 
Shohl, Alfred T., a, xii, 10, 90, 1277 1G), 
178, 185 
Short, James J., 30 
Shoulder, See Skeletal Maturation, for 
assessments 
roentgenogram of 
Barbara, 63 months, 737 
68 months, 756 
70 months, 767 
84 months, 783 
110 months, 792 
65 months, 1130 
67 months, 1139 
73 months, 1151 
75 months, 1160 
89 months, 1173 
95 months, 820 
100 months, 838 
116 months, 848 
142 months, 872 
Bobby, 65 months, 889 
71 months, 908 
73 months, 919 
87 months, 935 


Betty, 


Billy, 
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Bobby, 113 months, 952 Billy, 95-142 months, 814 
Donald, 95 months, 466 Bobby, 65-150 months, 885 
98 months, 482 Calvin, 123 months, 1289 
104 months, 492 Charldine, 56-66 months, 1245 
106 months, 503 Donald, 47-183 months, 447 
120 months, 519 Frank, 75-163 months, 967 
146 months, 536 Herbert, 81-190 months, 548 
Frank, 75 months, 971 Jean, 69-79 months, 1189 
78 months, 987 Jimmy, 53-163 months, 640 
84 months, 999 Josephine, 96-107 months, 1256 
86 months, 1010 lipemia (R.B.), 1384 
99 months, 1025 Maynard, 54-110 months, 1235 
126 months, 1042 Norman, 57 months, 1295 
Herbert, 81 months, 554 Paul, 80 months, 1279 
83 months, 563 Phyllis, 73-97 months, 1060 
89 months, 582 Shirley, 98 months, 1272 
91 months, 593 Skeleton, roentgenogram of 
105 months, 602 Barbara, 84 months, 773 
131 months, 624 Donald, 146 months, 532 
Jean, 69 months, 1194 Skin Excretion 
71 months, 1203 activity and, 23 
77 months, 1215 composition of, 113, 177 
79 months, 1224 energy loss and, 114 
Jimmy, 53 months, 645 Sladek, J., 226, 227 
55 months, 654 Sleep, carbon dioxide in blood and, 22 
61 months, 672 Sleeth, Clark K., 99, 107 
63 months, 683 Sloan, Ralph E., xiv 
77 months, 692 Sloan, Verna, xv 
103 months, 714 Slyker, Francis J., xiv 
lipemia (R.B.), 101 months, 1398 — Slyker, Helen §., xiv 
Phyllis, 73 months, 1065 Smith, Arthur H., 11, 92, 328 
75 months, 1074 Smith, Janice, 1307, 1310 
$1 months, 1086 Smith, Margaret Gammack, 205 
83 months, 1095 Smuts, D. B., 148, 149 
97 months, 1104 Snedecor, George W., 365, 378 
Shredded Wheat Snider, Ruth H., 221 
composition of, 434-437 Snyder, Marshall L., rxaxviiz, 60 
Shrinkage in Length, 135 Soaps 
Shukers, Carroll F., 37, 39 in feces, See Fat 
Sickle Cells in Anemia, 221 potassium, 179 
Siebert, H., 345 Sodium 
Significance of Difference, 377 in blood, See under Blood 
Simmonds, Sofia, 194 in body fluids, 179 
Sinclair, R. G., 219 in diet, feces, urine 
Skeletal Maturation, See under Teeth; Barbara, 63 months, 746 
Jaws; Hand; Elbow; Shoulder; 111 months, 799 
Foot; Knee; Hip, for roentgeno- Betty, 67 months, 1121 
grams of those areas. See also Bobby, 66 months, 898 


Measurements, Bone 113 months, 942 
calcium retention and, 13 Calvin, 123 months, 1289 
calculation of, 58 Charldine, 65 months, 1246 
of children, 13, 55, 56 Donald, 57 months, 456 
Barbara, 63-169 months, 731 99 months, 475 
Betty, 63-89 months, 1125 146 months, 526 
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Frank, 78 months, 980 
126 months, 1033 
Herbert, 84 months, 572 
131 months, 613 
Jean, 72 months, 1185 
Jimmy, 56 months, 663 
103 months, 705 
Josephine, 106 months, 1255 
lipemia (R.B.), 1384, 1388 
Maynard, 105 months, 1233 
Norman, 57 months, 1294 
osteopsathyrosis (M.F.), 1372 
Paul, 79 months, 1281 
Phyllis, 76 months, 1056 
Robert, 68 months, 1264 
Ronald, 59 months, 1298 
Shirley, 98 months, 1272 
ununited fracture (D.B.), 1378 
Virginia, 78 months, 1300 
William, 47 months, 1302 
in feces, 16, 131, 186 
in foods, 74, 437 
intake, by children, 16, 74, 93, 180, 
186 
method of determining, 264, 320 
skin excretion of, 177 
in urine, 121 
Sodium Chloride in Diets, 180 
Sodium: Potassium Ratio, 180, 182, 
195 
Soft Tissue 
formation, 192 
nitrogen: phosphorus ratio in, 195 
phosphorus in, 194 
Solids 
in feces, 123, 127 
in urine, 21, 118 
Somogyi, Michael, 251 
Sorg-Matter, H., 149 
Souders, Helen J., ziv, 
210, 220, 322 
Specific Dynamic Action of Foods, 148 
Specific Dynamic Response 
lipemia (R.B.), 1382 
Specifie Gravity 
blood, See Blood 
urine, See Urine 
Spectrogr aphie Methods, application 
of, 338 
Speirs, Mary, 205 
Sperry, Warren M., 217, 218 
Sphingomyelin 
in blood, 220 
method of determining, 328 


17, 104, 


$3225531 


105, 
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Spies, Tom D., 94, 95 
Spinach, composition of, 434-437 
Stadie, William C., 90 
Standard Deviation, 376 
Standard Error of Estimate, 380 
Standard Error of Mean, 376 
Stanley-Brown, Margaret, 225 
Statistical Methods, See Methods 
Stearns, Genevieve, z, 14, 161, 
196, 237, 1312 
Steenbock, H., 95, 199 
Steggerda, F. R., 18, 162 
Stem Length, See Length, recumbent 
stem 
Stephens, Camilla, xiv 
Stern, Adolf, xiiz, 228, 338, 357, 358 
Sternberger, Helen R., 37 
STEVE, 1358 
Stewart, Ann, 144 
Stieglitz, Alice, xiv 
Stieglitz, Julius, ix 
Stomach, See under Gastrointestinal 
Activity for roentgenographic 
studies 
digestive functions of, 100 
emptying time of, 107, 110 
position of, 104 
size of, after test meals, 110 
Storage 
definition of, 9 
of metabolic samples, 51 
in tissues, 14 
Strawberries, ascorbic acid in, 438 
Stroma, See under Blood Cells, red 
Subjects, experimental 
age grouping of, 55, 57, 87, 92 
alternates for, 58 
balance periods for, 87, 92 
controls, 39 
control of, 1, 2, 45, 1309 
cooperation of, 4 
desirable ages of, 4 
endocrine examination of, 440 
entertainment for, 48 
general characteristics of, 55, 57, 433 
habit training of, 48 
immunization of, 58 
procedures used with, 53, 1809 
school for, 48 
selection of, 53, 56, 59, 1309 
selection of normal, 3, 53, 56 
sex of, 55, 56, 433 
stabilization of, 40 
standardization of, 39, 47 


167, 
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supervision of, 47, 433 Sullivan, Albert I., 100 
variations in, 1, 13 Sunlight, See Irradiation 
weighing of, 62 Supervision of Children, 47 
Sugar, Rose S., xiv Surface Area, body 
Sugar, See also Carbohydrate of children, See Basal Metabolism 
dental caries and, 84 endogenous nitrogen metabolism 
voluntary consumption of, 85 and, 149 
Sulfur energy utilization and, 135 
in blood, 225 Swanson, William W., 113, 177, 193 
in diet, feces, urine Sweat, See Skin Excretion 
Barbara, 63 months, 745 Sweeny, Mary E., 11, 65 
111 months, 799, 803 
Betty, 67 months, 1120 Talbot, Fritz B., 134 
Billy, 95 months, 828 Talbot, Nathan B., 144 
142 months, 862, 865 Tangerines, ascorbic acid in, 438 
Bobby, 66 months, 897 Teague, D. Maxwell, xiv, 193, 210, 
113 months, 942, 945 220, 322, 325, 328 
Calvin, 123 months, 1288 Teeth, Examination of, 59 
Charldine, 65 months, 1245 Barbara, 65 months, 751 
Donald, 57 months, 457 70 months, 762 
99 months, 476 112 months, 800 
146 months, 526, 529 Betty, 69 months, 1145 
Frank, 78 months, 979 75 months, 1147 
126 months, 1033, 1036 Billy, 97 months, 834 
Herbert, 84 months, 571 102 months, 844 
131 months, 613, 618 143 months, 866 
Jean, 72 months, 1184 Bobby, 68 months, 903 
Jimmy, 56 months, 662 73 months, 915 
103 months, 705, 709 115 months, 946 
Josephine, 106 months, 1255 Calvin, 124 months, 1287 
lipemia (R.B.), 1384, 1388, 1390 Charldine, 66 months, 1244 
Maynard, 105 months, 1233 Donald, 58 months, 452 
Norman, 57 months, 1293 100 months, 462 
osteopsathyrosis (M.F.), 1371 106 months, 499 
Paul, 79 months, 1281 146 months, 530 
Phyllis, 76 months, 1055 Frank, 81 months, 995 
Robert, 68 months, 1263 86 months, 1006 
Ronald, 59 months, 1298 127 months, 1038 
Shirley, 98 months, 1271 Herbert, 86 months, 577 
ununited fracture (D.B.), 1378 91 months, 588 
Virginia, 78 months, 1300 133 months, 620 
William, 47 months, 1301 Jean, 74 months, 1209 
ethereal, See Sulfur, in urine 79 months, 1211 
in feces, 16, 131, 174, 186 Jimmy, 57 months, 666 
in foods, 43, 74, 437 63 months, 678 
inorganic, See Sulfur, in urine _ 105 months, 702 
intake, by children, 16, 74, 93, 174 Josephine, 106 months, 1253 
method of determining, 269 lipemia one? 1386 
neutral, See Sulfur, in urine Maynard, 112 months, 1237 
nitrogen ratio to, 142, 192 Paul, 79 months, 1280 
retention, 174 Phyllis, 78 months, 1080 
in tissue formation, 192 83 months, 1082 
in urine, 27, 120, 124, 142, 174 Robert, 72 months, 1261 


valence of, in body, 185 Shirley, 98 months, 1273 
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Virginia, 78 months, 1299 
Teeth, Roentgengram of 
Barbara, 65 months, 751 
70 months, 762 
Betty, 69 months, 1145 
75 months, 1147 
Billy, 97 months, 834 
Bobby, 68 months, 903 
73 months, 915 
47, 58, 68 months, 458 
101 months, 462 
106 months, 499 
Frank, 81 months, 995 
86 months, 1006 
Herbert, 86 months, 577 
91 months, 588 
Jean, 74 months, 1209 
79 months, 1211 
Jimmy, 58 months, 667 
635 months, 678 
osteopsathyrosis (M.F.), 1369 
Phyllis, 78 months, 1080 
83 months, 1082 
Telfer, 8. V., 17 
Temperature, Body, See Basal Me- 
tabolism for additional determina- 
tions 
Barbara, 69 months, 748 
Betty, 63 months, 1124 
Billy, 95 months, 832 
Bobby, 72 months, 901 
Donald, 105 months, 478 
Frank, 84 months, 983 
Herbert, 90 months, 550 
Jean, 78 months, 1181 
Jimmy, 61 months, 666 
Phyllis, 82 months, 1052 
Temperature, Environmental 
during studies, 439 
effect on body processes, 19 
Thanheiser, G., 350 
Thannhauser, 8. J., 328 
Thiamine, See also Vitamins 
intake, by children, 95 
spared by fat, 96, 139 
Thiamine : Calorie Ratio, 97 
Thickness, Erythrocyte, See Blood 
Cells, red ; 
Thigh Measurement, See Measure- 
ments, Anthropometric 
Thompson, William R218 
Threonine in Diet, 89 
Tibia Length, See Measurements, An- 
thropometric 


Donald, 
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Tidwell, Herbert C., 159, 247 
Tin 


in diet, feces 
Barbara, 111 months, 804 
Billy, 142 months, 868 
Bobby, 113 months, 948 
Donald, 146 months, 527 
Frank, 126 months, 1037 
Herbert, 131 months, 619 
Jimmy, 103 months, 710 
lipemia (R.B.), 1392 


Tisdall, Frederick F., 19, 261 

Tissue Formation, 15, 35, 185, 192, 196 
Titrable Acid, See Urine 

Tobey, Marion, xiv 

Tocantins, Leandro M., 225 

Todd, T. Wingate, xv, 4, 55, 56, 58, 99, 


548, 641, 731, 814, 885, 967, 1060, 
1125, 1189, 1235, 1245, 1264, 1272, 
1279, 1289, 1295 


Toepfer, E. W., 164 
Tomatoes, ascorbic acid in, 438 
Tomato Juice, ascorbic acid in, 438 


At 


composition of 74, 88, 95, 434-437 
otal Minerals, See also Ash Value 
definition of, 10 

in feces, 16 

retention, 16 

in urine, 16 


Total Nitrogen, See under Nitrogen 
Total Sulfur, See Sulfur 


Als 
Au 


race Elements, See Heavy Metals 
reatment of Data, 364 


Treichler, Ray, 149 


ake 
iE 


Als 
4 i 
ib 
ib 





U 
U 


ddd 


riangular, See Measurements, Bone 
ryptophane 

in blood, 223 

in diets, 89 

urner, C. W., 20 

uthill, Elizabeth, 264 

womey, Irene J., 1307, 1310 


yrosine 


in blood, 223 
in diets, 89 


Jjsaghy, P., 193 


Ina, See Measurements, Bone 
Itraviolet Irradiation, See Irradiation 


University of Illinois 


Dept. of Home Economies, College 
_ of Agriculture, 1305 
niversity of Michigan Hospital, 1419 
nsaponifiable Fat, See Fat, partition 
ot 
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Ununited Fracture, 1373 
Urea, in urine, See Nitrogen 
Uric Acid, in urine, See Nitrogen 
Urination, Emotion and, 23 
Urine 
acidity of, 115 
aluminum in, See Aluminum 
ammonia in, See Nitrogen 
analytical material from, 237, 358 
ealcium in, See Calcium 
ealcium:phosphorus ratio in, 164, 
196 
carbon ‘nitrogen ratio in, 141 
chlorine in, See Chlorine 
collection of, 46, 51 
composition of, 21, 117 
copper in, See Copper 
creatine, creatinine in, See Nitrogen 
diurnal changes in, 21 
dry weight, 118, 242 
Barbara, 111 months, 803 
Billy, 142 months, 865 
Bobby, 113 months, 945 
Donald, 146 months, 529 
Frank, 126 months, 1036 
Herbert, 131 months, 618 
Jimmy, 103 months, 709 
lipemia (R.B.), 1390 
energy, See Heat of Combustion 
excess minerals in, 16, 190 
excreted during night, 21 
heavy metals in, 122 
iron in, See Iron 
lead in, See Lead 
magnesium in, See Magnesium 
manganese in, See Manganese 
negative minerals in, 16, 120, 186 
neutrality of, 120 
nickel in, See Nickel 
nitrogen, See Nitrogen 
nitrogen: phosphorus ratio in, 195 
nitrogen: potassium ratio in, 195 
nitrogen :sulfur ratio in, 142, 192 
organic acids in, 121 
Barbara, 111 months, 802 
Billy, 142 months, 866 
Bobby, 113 months, 946 
Donald, 146 months, 528 
Frank, 126 months, 1038 
Herbert, 131 months, 617 
Jimmy, 103 months, 707 
total organic acid in 
lipemia (R.B.), 1390 
pH of, 21, 115 


Barbara, 111 months, 802 
Billy, 142 months, 866 
Bobby, 113 months, 946 
Donald, 146 months, 528 
Frank, 126 months, 1038 
Herbert, 131 months, 617 
Jimmy, 103 months, 707 
lipemia (R.B.), 1390 
osteopsathyrosis (M.F.), 1372 
ununited fracture (D.B.), 1378 

phosphorus in, See Phosphorus 

positive minerals in, 16, 120, 186 

potassium in, See Potassium 

sodium in, See Sodium 

solids in, 21, 118 

specific gravity of, 21, 118 
Barbara, 111 months, 803 
Billy, 142 months, 865 
Bobby, 113 months, 945 
Donald, 146 months, 529 
Frank, 126 months, 1036 
Herbert, 131 months, 618 
Jimmy, 103 months, 709 
lipemia (R.B.), 1390 
osteopsathyrosis (M.F.), 1372 
ununited fracture (D.B.), 1378 

sulfur in, See Sulfur 

tin in, See Tin 

titrable acid in, 121 
Barbara, 111 months, 802 
Billy, 142 months, 866 
Bobby, 113 months, 946 
Donald, 146 months, 528 
Frank, 126 months, 1038 
Herbert, 131 months, 617 
Jimmy, 103 months, 707 
lipemia (R.B.), 1390 
osteopsathyrosis (M.F.), 1372 
ununited fracture (D.B.), 1378 

total minerals in, 16 

urea in, See Nitrogen 

uric acid in, See Nitrogen 

volume, 21, 117 
Barbara, 111 months, 803 
Billy, 142 months, 865 
Bobby, 113 months, 945 
Donald, 146 months, 531 
Frank, 126 months, 1036 
Herbert, 131 months, 618 
Jimmy, 103 months, 709 
lipemia (R.B.), 1390 
osteopsathyrosis (M.F.), 13872. 
ununited fracture (D.B.), 1378 

water in, 114 
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wet weight 
Barbara, 111 months, 803 
Billy, 142 months, 865 
Bobby, 113 months, 945 
Donald, 146 months, 529 
Frank, 126 months, 1036 
Herbert, 131 months, 618 
Jimmy, 103 months, 709 
lipemia (R.B.), 1390 
zine in, See Zine 
Utensils for Balance Study, 46 
Utilization, See also Absorption; Re- 
tention 
definition of, 9 


Vahlteich, Ella McC., 100 
Valence of Phosphorus and Sulfur, 185 
Valine in Diets, 89 
Van Alstine, Helen E., 42, 43 
Van Liere, Edward J., 99, 107 
Van Slyke, Donald D., 216, 218, 266, 
274, 276, 279, 280, 285-289, 302, 
309, 314, 319, 320, 329, 330 
Variability, measures of, 375 
Variation 
diurnal, 21 22 
in foods, 17, 41, 43, 74 
Vegetable Fiber, See Carbohydrates, 
complex 
Verzar, F., 25, 103 
Vickery, Hubert Bradford, 86, 224 
Vigneaud, Vincent du, 194 
Virginia, 1299 
Vitamin C, See Ascorbie Acid 
Vitamins, See also under individual 
names 
calcium utilization and, 19, 167 
in foods, 95 
intake of, by children, 95 
recommended allowances of, 96 
Volume 
erythrocyte, See Blood Cells, red 
urine, See under Urine 
Volume: Thickness Index, 211, 311 
Voris, Leroy, 326 


Waddell, J., 199 

Wakeham, Glen, 43, 74 

Wall, Robert, 100 

Walsh, Alice N., xiv 

Walton, James B., 100 

Waltz, Harold D., 100 

Wang, Chi Che, 14, 43 
Wangerin, Dorothy M., 89, 153 
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Washburn, Alfred H., 30-32 
Water 
in diets, See Diet, water in 
in feces, See Feces, wet weight 
skin excretion of, 113 
in urine, See Urine, wet weight 
Water, Body, See Body Fluids 
Watson, Maud E., av 
Weather, during studies, 439 
Weech, A. A., 332 
Weighing of Children, 62 
Weight, Body 
basal heat production and, 145 
creatinine excretion and, 145 
endogenous nitrogen and, 149 
energy utilization and, 137 
loss with mineral retention, 19 
relation to dietary, 41 


of children studied, 55, 56, 87, 92, 
199, 203 

Barbara, 63-169 months, 729 
Betty, 65-89 months, 1114 
Billy, 94-144 months, 812 
Birch, 67 months, 1362 
Bobby, 65-150 months, 881 
Calvin, 123-125 months, 1287 
Charldine, 65-68 months, 1243 
Clarence, 57 months, 1356 
DeWayne, 60 months, 1350 
Donald, 57-183 months, 451 
Frank, 75-163 months, 963 
George, 62 months, 1344 
Herbert, 81-190 months, 546 
Jean, 70-84 months, 1179 
Jimmy, 53-163 months, 637 
Joe, 68 months, 1347 
Josephine, 106-108 months, 1253 
Judy, 54 months, 1330 
lipemia (R.B.), 1393 
Mae, 40 months, 1320 
Mary, 37 months, 1325 
Maynard, 105-107 months, 1232 
Norman, 55—57 months, 1294 
Orville, 44 months, 1353 
Pat, 61 months, 1335 
Paul, 79-81 months, 1279 
Peggy, 63 months, 1340 
Phyllis, 73-98 months, 1051 
Robert, 68-71 months, 1262 
Ronald, 57-59 months, 1297 
Shirley, 98-99 months, 1270 
Steve, 31 months, 1359 
Virginia, 76-78 months, 1299 
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of children studied, smoothed values ununited fracture (D.B.), 1377 


Barbara, 63 months, 744 
111 months, 798 
Betty, 67 months, 1119 
Billy, 95 months, 827 
142 months, 861 
Bobby, 66 months, 896 
113 months, 941 
Calvin, 123 months, 1288 
Charldine, 65 months, 1244 
Donald, 57 months, 456 
99 months, 474 
146 months, 525 
Frank, 78 months, 978 
126 months, 1032 
Herbert, 84 months, 570 
131 months, 613 
Jean, 72 months, 1183 
Jimmy, 56 months, 661 
103 months, 704 
Josephine, 106 months, 1254 
lipemia (R.B.), 1387 
Maynard, 105 months, 1233 
Norman, 57 months, 1293 
Paul, 79 months, 1280 
Phyllis, 76 months, 1054 
Robert, 68 months, 1263 
Ronald, 59 months, 1297 
Shirley, 98 months, 1271 
Virginia, 78 months, 1300 
William, 47 months, 1301 


of children studied, clinical 


Barbara, 63-110 months, 732 
Betty, 60-91, 1116 

Billy, 94-103 months, 815 
Bobby, 62—124 months, 884 
Calvin, 119-132 months, 1287 
Charldine, 45-63 months, 1246 
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Barbara, 111 months, 804 
Billy, 142 months, 867 
Bobby, 113 months, 947 


Donald, 146 months, 528 - 


Frank, 126 months, 1037 
Herbert, 131 months, 618 
Jimmy, 103 months, 709 


in feces, 130, 200 
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intake, by children, 94, 200 
method of determining, 361, 363 
retention, 200 
in urine, 122, 200 
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